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ABSTRACT 




This paper c^als^with design specif ications'^of a generalized 



system of computer managemen^for instruction&^r^ograms .which are 
compatible with the model of Individually Guided 'Education^ 
Computer managed instruction (CMI) seeks to facilitate proc^^sslng^ 
information and supplying this information at appropriate times and 
plac^ so that it is directly applicable to instructional decision 
making. ^ ^ . ^ 

A mcxiel for the generalized WIS~SIM ip developed. ^ This model ^ 



incorporates the 



ing performancie 
needs, guiding 



educational 



ins true tior 



the if elated 



given and an 




profiling, specif yj^j 



tifying lpis^:fuctional 



ing^ appropriate 



evaluating the 



discussed and 



developinental schedule is 



evaluation is outlined. 
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THEO^ICAL OVERVIEW OF THE • ' 

' WISCONSIN SYSTEM OF INkRU-CTIONAL MANAGEMENT (WIS-SIM ) 



The i^urpose of this paper is to present the design specifications 
of a gehe^lized sVstem of c^omputer management for instructional pa^ograms 
' which • ^re compatiblfe^ith ^e model of Individually Guided Education 
(IGE) — a comprehensive system of^education designed t'o produce higher 
educational achievements through providing for .individual differences 
between 'students in are^ such ^s rate of learning and learning style. 
The Generalized Wisconsin System for Instructiqnal' Management (WIS-SIM) 
^s being developed to serve the management needs of IGE, Althojigh the 
overall concept of IGE ;Lnclude^^omponents such as a multiunit organization 
provisions for a variety jof curriculum materials, evaluative, procedures, 
and a program for home-school-community reLations, it is the InstTruetional 
Prograihing Model (IPM) which is especially important for the design of the 
computer management system, * 

The IPM assumes the existence* of a set of measurable objectives ^br^^ 
a curriculum area.* It is designed to take into account the pupil's begin- 
ning level of performance, rate of progress, style of learning, motiva- 
tional level, and other characteristics important ^n the context the 
educational program of the school. This Instructional Programing Model, ' 
por^sented in Figure 1, is the basis for curriculum components developed 
at the Wisconsin Research and Development Center for Cognitive Learning, 
• Development of a curriculum^ component includes a niamber of steps as 
shown in Figure 2, First, goals are developed^^r a^ given curriculum area. 



\ 



State the educational objectives to be aj^fained by the stu- 
dent population of the building in terms of level of achieve- 
ment and in terms of values and action patterns. 



Estimate the range of objectives that may be attainable for 
subgroups of the student population. 



Assess the level of achievement, learning style, and motiva- 
tion level of each student by use of criterion-rref erenced * 
tests, observation schedules, or worlc samples with 
appropriate-sized subgroups. 



Set* instructional objectives for each chilfd to. atjtain over a 
short period of time. ^ " ' 9 



Plan and implement^ an instructional program, suitable for each 
stu^dent or place the student in a^preplahned program. Vary 
U)-ahe amount of attention andu^ guidance by the teacher, (b) 
the amount of time spent in interaction among stud^ts, (c) 
the use of printed materials, audiovisual materi^, and 
direct experiencing phenomena, (d) the use' of space and ' 
equipment (media), ^nd iCe) the amount of time spent by each 
student in one^-to-one interactions with''^ the teacher or 
media, independent study, adult- or student-led small group 
activities, and adult-led large group activities. 



Asse 



s^^tudents for attainment of initial objectives. 



Object^ifees 
Ad^^^ttain^d 



r*. 



Reassess the student's 
chard>cte,ristics or 
take other actions. 



Objectives attained 

to mastery or 
som^ other criterion 



Implement next se- 
quence in program or 
take other actions. 



ERIC 



\ • , Feedback loop 

Figur^ 1. Instructional Programing Model in IGE. 

1 A (Based on Klausmeier, H. J., Quilling, M. R. , Sorenson, J. S., 
\ Way, R. S,, & Glasrud, G. R. Individually Guided Education and 
the Multiunit School; Guidelines for Implementation, 1971.) 
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Withia tSie goals / observable, instructional obje 

r 

The mastery level of those /objectives 




must be defined. ^ 
be detertiliiied and the sequencing 



of t^e objectives established^ Curriculum materials 
instructional materials, teacher materials to'facilit 
criterion-referenced tests to assess' mastery, arid tnat 
record keeping, and inservice training^ -a^e then devel 
riculum materials have been ^j::e^ared they are field te 



which include student^ 
te instruc±i:0^, 

als for management/ 
>ped. After the cur- 
5ted, The specific 



materials and the pre 
test results. 



a whole are then evaluated in terms of field* 



The Instructional Programing Model encourages each IGE school to , 
periodically review and/ restate its educational objectives to suit the J 
characteristics ofits student^ Thus, although the Wisconsin R&D Center 
is developdfiig curriculum components in a number of areas, an ongoing task 
of the staffs of individual schools is the adoption and adaptation of curric- 

ula to suit the characteristics of their students. In s^me cases this will 

-A ' J ' " 

meah adoption of curricula developed by the Wisconsin R q D Center. In 

other cases-/ materials developed by other research and development centers 
and laboratories or by commercial publishers will be adopted. Occasion- 
ally, in order to meet special community needs', schools wijll find it 
necessary to develop their own curriculum materials. 

Klausmeier (1974) has identified a three-dimensional ihodel useful 
in classifying individualized curricula. The three dimensipns of this 
model, as illustrated in Figure 3, are sequenced or non-sequenced objec- 
tives, common or variable objectives, and full mastery or variable attain- 
ment. Combinations of these three variables define eight possible types of 
individualized curricula. 



le 




Sequenced 

objectives 

Non-seguenced 
objectives 



^^Pigiix^ 3. Dimengj^rtSndef ining programs 
J ' - \ ^^-,ji*^*''*tSdividualized education. 



. Spuck, Hunter, Owen, and\Belt (1975, p. 5) present a hierarchy which 
relates instructional objectives\.to the overall instructionaJrTfdssions of 
^ the school or sqhool district. Figure 4 uses three instructional programs 
^^hrch are commonly^^^^ IGE ^settings to illustrate this hier- ' - 

irchy* Although all levels of the hierarchy have implication^ for com- 
j)uter managed instruction/ the last two lev^Ls, instructional /objectives 

I ' : \ 

cind instructiohal modules, have the major impact on the design of a CMI 

J - J • ' \ 

system. Instrfuctional objectives are the building ^blocks of instructional 

progr^s. It is at this level that assessment of stitdent performance 

^kes place, and it is tjpis level which guides the development of speci 

instructional materials and activities. , \ 
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Curriculum developers groufJ appropriate instructional objectives 
into ins.tructional modules, in order to establi^ efficient and effective 
instructional settings. When doing this, the dyrriculum developer must^ 
consider the following three factors: 

. s 

1. Prerequisite structure 
' 2. Compatibility of objectives 

3. Logistics \ 
Obviously, the development of instructional modules must not violate the 
prerequisite structure which was established in the instructional program. 
Compatibility has to do with the appropriateness ,of teaching certain ob- 
jectives togetl/er and the extent to which such interaction contributes to 
learning effectiveness. Logistic considerations include the_, availability 
of resource materials, and such factors as space requirements and the 
length of time required to conduct specific demonstratioj^s^and/or experiments 

THE MANAGEMENT OF INDIVIDUALIZED INSTRUCTIONAL PROGRAMS 

i 
t 

Individualized programs are often quite complex in design and even 
more complex in operation., VThile the task of creating an initial list of 
goals or objectives for a particular curriculum area may be difficult, the 
task of keeping ti^aok of students as they progress through the Various 

goals or objectives' is an even greater problem. The teacher's task is 

I \ - . 

made difficult by Jthe need to assess initial performance levels for each 
curriculum unit, make a diagnosis- based on the results of that testing, 
guide the instructional activities and give a criterion-referenced test 
tb ascertain levfels of goal attainment for each student. 

During 1974, Local Education Agency personnel were involved in a 
series of data collection experiences utilizing the Delbecq Nominal Group 

' 19 
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Technique (Evers, Karges, Krupa, 1975). Nine problem areas were identi- ^ 
fied. Of these, management of ^individualized instruction — including plan- 
ning of individualized programs, grouping of students / diagnosis, 



remediation, and record- keeping — was rated as a major concern* The most 
crucial problem involved the initially considerable support needed to , 
provide facilities and resources and .the |continaing need for financial 
assistance to support management of ^individualized in^ruction* 

A comprehensive, manually operated system of individualized inStruc- 

- r - I [ 

t ion* (Joes not appear to be particularly feasible. Rather, 'it seems 

evident that individualized instructional programs must rely upon auto- 
mated information storage, processing, and retrieval mechanisms. Areas 
of an individual i'2ed system which are difficult to manage manually relate 
to the capture, storage, and retrieval of inf6rmat^on./ Lists of objecr 
tives for each instructional area need to be formulated, filed, constantly 
updated, and maintained a They^fie^ to be continually reviewed in terms 
of both group and individual progress. Pupil pi^irforiaanceor>* assigned ' 
objectives must be recorded and reviewed. 'Testing of pd^ls occi^rs at 
both vpre- and post-instructional stages and ,machiite scoring |bf these tests 
is particularly feasible and desirable, espe^ally for comprehensive 
pl^pement tests. Perhaps most importafrt of all, reports to pupils, teachers, 
school administrators, and parents which can assist them in the process 
*of decision making can be provided rapidly and frequently when a system 
of computer m^aged instruction iis employed. 



THE WISCONSIN SYSTEM FOR INSTRUCTIONAL MANAGEMENT 

Computer managed instruction (CMI) systems seek to facilitate the 
processing of information and supplying this information at appropriate-, 

■ 20 ' 



times and places so that it is' directly applicable to instructional 
decision making. The instructiona.1 cycle in programs qf individualized 
instruction may be defined as involving five process^es and two decision 
areas. Initially, testing designed to provide placement information 
about students is carried out (Process 1). These placement tests are 
then scored (Process 2) and the results compared with mastery or per- 
formance levels which have been specified for each student and for y^ch 
instructional objective. Diagnosing (Process 3) provides information 
leading to the identification of instructional needs' (Deci^'on 1) . The 
teacher may compare the instructional needs of the individual student 
with the instructional activities whirh aro ^\r::iij^^i^\^3--r7r''^^7^^ that 
student in learning the content of the objective. Prescribing or guiding 
(Process 40 is designed to provide information usfeful in selecting those 
instructional activities (Decision 2) which are most appropriate foif ] " 
meeting the student 's 'instructional needs. The selected activities are 
carried out syst?tematically during instruction (Process 5) after which 
testing (Process 1) again takes place to detennin^^^fif^he student has 
■ met the instructional objectives. « > v 

The basic structure of programs of individualized instruction, as 
discxissed by Spuck et al. (1975), leads to the following assumptions con- 
cernmg instructional programs which may be supported by a generalized 
system of computer management-: 

> 

1. There exist '.instructional missioris and goals which are reduced 
to sets of measurable instructional objectives ; 

2. ' Testing instruments and/or procedures which may.be used to 

assess mastery of the instructional objectives are available; 

3. Level (s) of mastery or performance standards are specified for 
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each child and for ,eVch instruetional objective (full mastery- " 
^ariaible; attainment) ; 

4. Objectives which are to' form a part of each^student's instruc- 
tional program are delineated (common objectives—variable 
objectives) ; 

5. Dependencies existing between objectives are specified (sequenced 
objectives — nonsequenced objectives); 

6. Normative information exists ^ as required, foi input int6 the 
specifying long-range performance expectations; 

7. Educational activities and materials exist which provide .indi- 
yidualiz^d instructional experiences^ toward tl;ie accomplishment 
of the ^^pecif ied instructional objectives; * , . 

8. It IS possible quantitatively and/or qualitatively to assess 

• the individual characteristics^ of students essential to indi- 
• vidualizing instructional activities; ^ _ 

• ^ 

9. It is possible C[uantitatively and/or qualitatively to assess 

the resource implications of alternative educational experiences* 

The Program Data Base 

. * 

A first step in ^implementing « any 'njati^gement system is to* def in^^ndf^ 
initialize the data bas^s required b^^^ 4hat system. Two data bases are 
fundamental to the coAcej^t of instructional* management. The first of 
these defines the individualized programme th^ automated system and is 
referred to as th^ Program Data Base (PDB) . The educational program of 
the school has been d^scribe<J by Spuck et al. (1975) In terms of instruc- 
tional programs, instructipnal areas, instructional units ' (con t'ent/pxocess 
or level/grade), instructional topics^- and instructional , objectives. ' 
Contained within the PDB, then, is infoVmation which relates the 
given , instructional objective to the instructional program in terms 



0 ^ 



of the intervening descriptors of areas, levels/ and topics. Also 



contained within each objective record might be additioiv&l -descriptive 
in:^rTnation, such as the name of the objective, a short description of 
it, and any required internal or external lab^ing. 

Qbjeqtiyes *have been categorized in terms of .sequenced ^or nonsequence 
common or^^riable, and , full" mastery or variable attainments' If ^e 
sequei^cing^ of objectives is the same for all students^this sequencing 
information may be included in the PDB rather thaii th^ Student Data Base 
%to be defined later. 

Information related to the interpretation of objectives also may be 
^eluded in, the PDB, Objectives may t^e. irtterrelated in several ways. For 
example, ob^'ectiYes may be related linearly, in which case the successful 
attainment , of one objective serveg as a prerequisite tp attending the 
next objective; an objective may ha^w^ more than one prerequisite objective 
or, the objectives may be cqmpietely unrel^ted^^at is, no objective is 
prer^quisite^o any 'otherTr 

When the instructional program is .to be^iinplemeQted jSls a full mas- 
tery pr<5gram, tha-t^'is, when the same level of mastery is to apply 
e^h student, then this level of performance needs to be specijled as 
a part of the PDB, It is not neces^i^ to indicate in th^ PDB whether 
cpn^on objectives define the instructional program, but, all objectives 
included in the program^eed to be specified in the Program Data Base. 

As objectives are added, d'el^tec^, or modified, the PDB will need to 
be updated to reflect these changes. Mastery levels, compatibility codes, 
and prerequisites may also change, necessitating corresponding changes in 
the PDB. A separate PDB or section of .t?ie PDB is required for each in- 




structional ^program needed to fulfill the school's mission 
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The Student Data Base 



The Student Dat^ Base (SDB) specifies the instructional program for 

each child. The information contained in? the ^ata base for each* student 

^^^^^ « 

includes student identification, demographic information, individual pro- 
file, instructional program^ performance expectations,- an'd performance 

information. ^ Sjtudent idjfentif ic^tion rfefers to a student number as-.-well ' . 

■ I . 

as the student's name. Demographic informa'tion includes background and 

program factors such as teacher or unit name, room number, instructional 
programs in which the student is enrolled, age, sex, date of enrollment in^ 
"school, and home address. Student identification and demographic informa- 
tion will not require frequent updating but should be reviewed for accAi- 
racy at least anhually, . 



Individual profile information includes results on achiivement and 



aptitude tests and personality and interest inventories, as well as 



^ 1 " 

descriptions of learning styles. The 'exact information included is 

i " 

determined by the needs of the student's teacher and must be in- accor- 
dance with district ruling and federal and state laws^ 

Those objectives for which* the student i^ t5r is, not to be responsible 



; 

need to be identified. Similarly, the mastery l^vel expected of each 



student for each objective n^eds bo be define^ Included in this part 



of the St5B--v?Quld, be^ny specific performanp^goals/levelis which thtf stu- 
dent is expect-^ /to -master over a period^ of time. 

Ttie' SDB a^o contains informatipn on individual student performance.^ 

f' 

At the least)^ a record is kept o|/'those objectives which the student has 
mastered/and those objectives which the student still has to maste£i . 
Additional information such 'as the actual sc6fes on a^hiev^ent tl^^ts, the 
nuifiber of attempts on the objective prior to mastery, the ^te of the last 

V ■ • . 
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attempt/ and possibly €he instructional activity (ies) used may al^ be 

V • * r 

JCfipt here. Performance information needs to be updated f requently/pre- 
^sumably at the conclusion, of each unit of instruction. Performance in- * 
,J formation and instructional program information are specific to each 

student's instructional program and, therefore, it is required 'that^ a 

separate section of th^ SDB be included for each instructional program 

for which the student is responsible. 

The wis-SIM Model: 'An Overview 

> i ■ . — — — — - ^ % 

i' • / ' * 

Figure 5 presents the WIS-SIM model in diagrammatic form. The model 

incorporates the processes and* decisions of the instructional cycle, 
process of achievement profiling, and thet data bases. Processes ^re 
represented by the 'oval symbol, decisions by the diamond, and the data 
base by the computer tape^-' symbol. Rectangles ^are used to indicate infor- 
mation which flows into or out of the system. Each of the major processes 
) indicated in the WIS-SIM model is briefly referred to in the sections 
which follow. / * J 

. . -\ 

Testing and Test Scoring • ^ ' . . _ 

Testing begins and ends the instructional cycle.. Testing as a pre- 

assessment or placement process determines whether a student has met the 

performance standards ^^sociated with a given objective or set of objec- 

tives prior to 'the beginning of the instructional cycle. 

At the end of the instructional cycle, t^^ing determines whether 

a student has mastered the content of a particular set of objectives. 

Test scoring is a process wherein test'^^item responses or test performance . 

are compared with the mastery l^^^els or performance standards which have^ 

been set for that, test and^^r that student. In any\esting situation, 
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it is essential that the mastery level or performance standards be explic- 
itly defined. ^ * . 

Since* test r*esults heed to be entered into the data base in order to 
'^be utilized in an automa^d-^ys:t€^ machine scoring can 'save considerable 

time in updating student records — the intermediate scoring, transcribing, 

r ^ ' 

and keypunching processes ar^e either eliminated or automated. 

^ Figujfe 5'Shows that information on objectives, sequencing of^pbjecr 
tives, and mastery levels^-is-^-gtored^J^ the Prograin Data Base as input td 
the test scoring process. Placement of the PDBa^'^ife point in^the model 
is, symbolic in the sense that iivformation contained in it is utilized in" 
processes besides test ^icoring. Once the information is ent^ed into the 
Va^t^, it is iit^lied that the information is/availabie-^^hxnigHout'the 
\ system. ^ Additionally,^ feedback loops for upi&ating or modifying "^e data 
base are not indicated in the model btat are recognized and ijpgtfiedt^ 



•Similarly,- the specific placement of the Student bata Base in the 
model ^ is Embolic; information contained in it is also available through- 
out the system. Certain parts^f .the SDB are updated from other points 
tlie system as will be discussed later. If individual mastery . 
levels have been ^et, for example, this information must be availably 




a<:;^e time of test scoring. 




Performance profil 
Profiler's are jPeports of 



regard to a set of objectives included in the instructional program 



jrocess in the WIS^SIM model, 
indiviattal or group^achievement wi 




Considerable Siexibility, in the production of these .^^^rts is ^nerally ' 
provided, Allowing the person requesting the report th^ freedom to define 
the gifoup or individual to be, profiled and the range of objectives to be 
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included within the report. Performance profiles nvay be ilsed by teachers ' 
to derive an overall assessment of the plac^ent of students within the 
instructional program. They might be sent to parents or utilized in parent- 
teacher or student-teacher conferences. They may also' serve as summaries 

♦ 

of classroom, unit*, or school performance over a period of time. 



Specifying Performance Expectations • ^ 

The first of the three decision processes ^nclude*d in the mc6el is 
the specifying of performance expectations. P^rfozihance expectations are 



specific objectives within an instructional program to be achieved over •a' 



f ixe d^ period of time. When incfividual expectations for a sfed^ent are set, 



this information must be included as a paurt 



le Student Data Ba^e so 



that' it will be available as required^/^ In programs involvifi^^ariable 
mastery and variable objectives, specifying performance expectations in-T 
volves tailoring the instructional program to the needs of the student. 



Diagnosing and Identifying instructional Needs , ^ W 

ThjB p»jeQge« of any system ^oT^ndividualizedt education is to serve » • 
the educational I needs of individual pupils. As Figor^e 5 "indicates, the 
diagnostic fui^^tion of the WIS- SIM model is based upon two sel^of inputs ^ 
from o ti^r /cTompo n e n t s of ,tifie system. Prespecified expectations, as th^ 
r'elate to a given set of^bbjeptives, ^d the data provided by the perfor- 
ntence profiles together provide the basic information n^^^sary^^to^^i^^ 
existing di.screpancies in a pupil's knowledge of a specific curriculum 
area. In general, diagnosis occurs through the comparison of actual per- . 
formance with performance expectations. While criterion-referenced testing 
remains 'the basis of the diagnostic process, sub3ective inputs of both 
teacher and pupil o^n and do become incorporated. The diagnostic function 

• ■28; 
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is both built upon and provides input to other parts of the system. Outputs 

^of the diagnostic process present the degree of discrepancy'* between expected 

and attained results. They may' be presented as diagnostic reports. 

Guiding the Instructional Process and Selecting Appropriate Educatipnal 



Experiences and Settings 



% * 

J Through the process of guidirrg'^i:}^e instructional prpgram, the instruc- 
tional manager determine^ the appropriat^^ducational experiences and 
settings to meet the heeds icientified during the diagnostic stage. The 
WIS-SIM model takes i'nto account a wide range of both subjective and 
objective information which may influence the selection of instructional . 
activiti es >^ Included aretteacher variables such->as skill and ^eferenc^ 
for-'certain instructional activities; studenjt factors such as aptitClde, 

learning style, and learning handicaps; and interactive factors such as ^ 

i 

the existence of personality conflicts between students or between a 
student and a teachef^ ' As the WIS-SIM model shows, a very important 
consideration at this poi^t is the availability t)f resources — both human 
and material — to effecti^ly conduct the' selected Astructional activity. 



ERIC 



Instructing and Testing 

J — ^ ' ^ 

ui}like Computer Aided Instruction (CAI) systems, Computer Managed 

fl ^ 

Instru^ction (CMI) plays no part in the actual instruction; rather, it 
supports the mahagement pf the individualized system. The selected -in-' 
structional activities, however, should be 'implemented in a manner which 
reflects the concern Ifer individualization of the WIS-SIM model. Once 
instruction is completed, the cycl^e ^s repeated*, Testing becomes a post- 
cest^^for^^-^-yi^^Jj^ objective identified earlier. Results are 

compared with expectM performance stajid^ds. -i!tttai51tent''o^ Uia objectives 

-* • - • ' • -^29 - . ' 



18 



f 



*leads to consideration of a new objective. Failure to attain the required 
level may /esult in beginning the cycle over again for the same objectives, 
or it may result in the selection of a more realistic objective. In either 
case, the rele'^nt data is stored, to be available as necessary for the 
generation of reports. 

Evaluation of the Instructional Program 

The CHI model focuses upon the. student in the processes of "testing, 
tes^^^^scoring, achievement profiling, diagnosing) and guiding the instruc- 
tional program. However, these processes may also be viewed as a means of 
providing information to educational decision makers regarding the instruct 
tional program being implemented. The? focus of the examination, then, is 
on the instructional activities arjd the instructional program itself. 

Of major impoi;tance in this discussion of the WIS-SIM model ar^ the ' 
processes of achievement profiling, diagnosing, and guiding the instruc- 
tional program. Achievement profiles may* be produced which reflect the 
current status of performance relative to unit,^ building, or district 
goals. Certain expectations may\be formulated for an instrvjc tional activ- 
ity or a set of instructional activities. If these; expectations are not 
met, it is reasonable to question the appropriateness,. of the 'activities. 
Diagnosis then becomes a process of identifying projDlems whieh exist 
within the sttructure or content Of the instructional program. Information 
concerning the utilj-ty of e^h instructional activity for different types 
of students may be summarized from the student performance records. ^ Such 
data will be utilized in the generation of the Instructional Activities 
Data Base (lAEJB) . Such, a daim base will assist teachers in more clo^ly 

... I ^ V ■ : . •■ ' 

matching !the apti^iudes and interests of studenS^^^n^^pecif ic instructional 
activities. * . «, >^ !• t f 
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The proces's of guiding the instructional program is viewed as leading 
to the decision of selecting appropriate instructional experiences and 
settings (Figure 5). As a result of this selection, instructional activi- 
ties may be added, modified, or deleted as they pertain to a particular 
instjructional objective, tjie sequencing of the objectives may be altered, 
TliQ .Program Data R^;^e;iri;yyTr^^^ In — ^ — 

the instructional program. Qt^ier data bases, as they exist, may also need 
to be revised to reflect changes which have been made in the instructional 
program or instructional activities; for example, a data ba^s^e which indexes 
instructional activities by learning styles and objectives which they 
are iselated will be affected by changes *in the • instruct io^ial program. In 

extr^e cases the, instaruational program miy be Replaced in its entirety. 

) ' — . ^ V* c . 

^ The WIS::SIM model, then, ib .based on a; "total ^ysteiQs:;' Approach which 

permits the utilization of its concepts at classroom, J>\iilding, and dis- 

* , '-^'^ ♦ 

tript levels'. In a real sense, it is a model of decision making related , 

to the instrxictional program as well as a model of individualized instruct 
« \ ■ • 

tion .for the student. . - 

t , ; • - ^ ' , . 

DESIGN GOALS OF THE-GENERALIZED SYSTEM 

^ As has, been' note^T^^^fehe^Wis cons in System, for Instructional Management 
(WIS-SIM) is being developed to servetlfe ma^jagement needs of Individually 
Guideld Education. . Currently WIS--SIM can support the Wi^jconsin Design for 
Reading Skill Development <WDRS^ 'and Developing Mathematical Processes 
(DMP). WIS--SIM is being generalized in order to support all curi?icular 
-programs which might be utilized in IGE schools as well as collect and 
process data whi|h will contribute to the refinement and evolution of IGE. 
The development and evaluation of- the Generalized System will continue 

-.31 
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though the next se.'^eral years and the first pilot test of the Generalized 



System will occur in 1977 ^ad 1978. 



During the 1974-197 7 school years, piloy tests of two distinct computer 
management 'systems are being conducted; oiw syst^ was developed to manage 
the Cen-ter's reading program — the Wisconsin Design for Reading Skill Develop- 
•ment *(WDRSD) ; the other system was developed to manage the Center's math 
program — Developing Mathematical Processes (DMP) . Preliminary documentation 
of these two systems (WIS-SIM f or *WDRSD and WIS-SIM for DMP)., which will be 
available at'^e end of 1975, will enable school distxicts-to implement com- 
pul^^jjnanagement (CMI)' for WDRSD and/or DMP as separate, entities. The pre- 

* '4 

liminary documentation and materials for these two systertfs will be revised 
diiring the pilot test period.' Final products will be available early in 1977. 

Although implementing computer cankged instruction for ei^ier WDRSD .or 
DMP or both falls far sl^ort of implementing a CMI system for a total IGE 
environment/ it is envisioned that having these two systems available early 
could contrjj^ute significantly to the widespread dissemination of CMI in 
IGE schools • For one thing, these two programs will allow IGE schools to 
get involved in CMI prior to~the availability of the Generalized System. 
Such an incremental approach to CHI is minimally disruptive of school 
procedures and allows time for inservice training prior to^the implementa- 
tion of the full-blown Generalized System. \ c 

Once the^ Generalized System is developed, the separate ^tMI programs 

#► ' 

of WDRSD and DMP will gontinue to have their special virt^ues. Schools. • 

> . ' ' ^^-^ \ I 

with liAiited computer resources may find it necessary ,to^ limit computer 

manageigent to one or two curriculum ai^eas. In such ca^es,. WDRSD and DMP, 
which are basic subjects, would have high priority. Th^ Generalized 
System will be modular in design and,' thus, schools may implement it in 
only gne or two curriculum areas if needed;* however, the ^eparate WDRSD 
and DMP systems have been designed specifically to manage these' partic- 
ular curricula. , 32 * ' / 
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Ultim^tely^ a Generalized System will be required to manage schools 
implementing IGE. IGE schools have great diver si}>y in their curricula As 
a result of each school setting its* own edupktional objectiveS^in accQr- 
dance with the IGE Instructional Pro^^^ing Model (?PM) . CurricCtia may 
be developed -at the Wisconsin R^sD Center, by other nonprofit agencies, 
by commercial puj^lishers^^^^x^r locally. The Generalized System will accom^u- 
modate curriculari7ITi?55^--V^ry in essential characteristics such as whether 
objectives ar^^equenced, an^i whether mastery levels are the same for all 
childrer 

Similar skills and subject matter are ^of ten found in more than one 
"'curriculum area, particularly for independently developed instructional ^ 
programs. For example, the processes of describing and classifying and 
comparing and ordering in DMP overlap with material contained in several 
science curricula. The Generalised System will monitor such areas of 



overlap in order to ihirrimize redundant instruction and make efficient use 
of available resources. , . 

A number of design goals are being used as guides in the development 
of WIS-SIM activities. The following six goals are among those receiving 
initial emphasis (Belt & Spuck, 1974) : 

1. ' To facilitate the learning environment for e.ach child in terms 

of the instructional and organizational requirements of IGE; 

2. To provided-information which is useful to educational decision 

4 

makers at the'Xinit, school, and district levels; 

improjl^ communications with parents and upgrade the quality 
of reporting to them about student achievement; 

4. To make minimal demands on teachers to "learn" the system; 

5. To make minimal demands on teachers to perform tasks which are 
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different from normal classroom activities and> where possible, 
'to reduce the paper work requirements, of school personnel; . 

6. To make computer management of in«truction available to a la^ge 
number of IGE schools . 

These six goals have guided the developnent of the two CMI programs 

\ 

which currently manage WDRSD and DMP and they will guide the development 
and evaluation of the Generalized System, The sixth goal, "to.gake com- 
puter management of iji3;feruction available to a large number of IGE schools 
will receive heavy emphasis in the design of the Generalized System, The 
Generalized System, will accommodate the wide diversity of curricula 
offerings which are found in IGE schools. Software designs, hardware 
designs, and pifocediires will also be developed and evaluated to facilitate 
tailoring the wide range of existing computer systems which are available 
to school districts for use with the Generalized System, 

A seventh goal specifically applicable to the development of the \ 
Generalized System has been added, to the previoias six goals; 

7. To accommodate a broad range of instructional programs which are 
compatible with the Instructional Programing Model of Individu-- 
ally Guided Education, , | 

In the chapters which follow, the design specifications for the 
Generalized Wisconsin System for Instructional Management (WIS-SIM) will 
be discussed. Chapter II details the two types of data bases jftindamental 
to the operation of a system of computer managed instruction — the Program ' 
Datd Base and^'the Student Data Base — and the file structiires required j:o 
'support each of these d^^ta bases. Several appendices relating to the 
storage of information in these data bases are referenced in this chapter. 



23 



The information flow in the Generalized System' is discussed in two 
parts: the Basic Program (Chapter III) and the Extended Program (Chapter 
IV). ^ Included as a part of the Basic Program are input forms, report 
requests, report formats for initiating and updating the Program Data Base 
and the Student Data Base, and for generating performance profiles, diag- 
nostic reports, and prescribing recommendations. Additionally, several 



housekeeping reports are delineated. In Chapter IV, discussion of the 
^ Extended Program includes setting performance* expectations, evaluation 
and research capabilities) and specific applications to evaluation of 
instructional* activities, programs, and staff. A generalized capability 
for u4:ilizing the information contained in WIS~SIM for User defined 
research is also discussed. 

Chapter V focuses on available computer configurations and Chapter 
,VI outlines the schedule for system development cind evaluation.^ 



) 
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DATA BASE DESIGN 



Two types of data bases are fundamental to CMI application: the 
Student Data Base (SDB) and the Program Data Base (PDB) . B^oth of these 
are established at the time that WIS-SIM is installed in a school^' The 
PDB is seldom" updated--generally only to reflect organizational or our;; 
riculum changes.^ The SDB is^accessed and updated frequei>^y, mainly by 




the input of new student performance data. ' The 3ize of the 'SDB directly. 

/ 

reflect^ School, enrollment. Much of the SDB is utilized ;t6 record perfor- 
mance data on the instructional objectives. The SDB also contain^ demo- 
graphic information and data on student performance expectations. 

ae PDB contains a number of files which reflect school organization, 
lum description, the prerequisite structures-, overlaps between 
objectives in different instructional programs, and special capafiTi laities 
wjiich respond to local requirements. Some files in the PDB can be shared 
byf different schools, for instance, files describing similar curricula, 
or they may be unique for each school, such as the school's organizational 
description, including the names of the teachefs, . f 

In this chapter, the approach to managing specific school organiza- 
tions, different mixes of functional capabilities^ and different types of 

O 't 

curricula will be discussed. 'The IGE Instructional PrograiQing Model (IPM) 
encourages 'jeach school to se"t ^ts own educational objectives and to review 
them 6n a periodic basis, which results in the great diversity in the 
curricula of IGE schools. 

■ 36 
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PROGRAM DATA BASE 

Since PDB files will be accessed randomly, they should be stored on . 
a direct access device such as a disc. These files can then be 6rganized, 
in a manner which allows rahdom access to data records. Two of the most 
wid'ely used file organizations allowing random access are direct access 
and indexed sequential. " 

A direct access file in its simplest form is organized as a block 
of records which are implicitly nuiribered from 1 to (or from 0 to N-1* • 

on some systems) for a file of N- records. These records are of fixed 

^ / 

/ 

length and are ^cces^ed by 3upplying a "reqd'rd address," which is the 

y 

number of the record in the fi>Le/ This, ^requires the program to compute 

'y. 

the address for the record it is accessing. 

There are a number of ways^^program may compute a record address. 
The simplest method is by dijfect, correspondence; for example, "using a 
student number as the recprd address. The record address could also ci 
"calculated" from the if^cord key^t^yijising a hashing algorithm, which per-- 
forms arithmetic or /logical operations on the value of the record key.^ -Ar" 
third alternative/would be a dictionary look-up approaph where the program 

- /' y ■ - 

searches a dictionary of^^cdrd keys to find the addreg^ <yf the record. 
The type of^address cho^eri^for a program depends^pon the application and 
also the /^ade^-of^^^b^ and storage utilization. 

^^^AnCthef^idely^^^ type of file organization is ^indexed sequential. 

Indexed sequential search combines direct access sfearch with sequential 

^ ^ '' 

i. 

search techniques. The direct access .is by means of a dictionary look-up. 
Indexed sequential search is under the control of an index sequential 
fil^ manager which, ^s standard system software on most computing systems. 





f 

Indexed sequential files are made up of two elements: d^a records 

/■- _ - ^ 

- - . ^^^^^ 

cind an index, structure. Each data record is of fixed leng^ ^nd contains 
a unique record key. These keys are cajLled indi'ces ar^^jar^^lso stored 
in various tables which are collectively termed the index structure* The . 
file is oirganized in such a way that records may be retrieved sequentially 
m increasing key 6rder or they may be retrieved randomly by specifying the 
key of the desired record. The retrieval procedure requires accessing the 
various tables in the index structure to determine in which area of the 
direct access medium th^ desired record is stored. 

. An indexed sequential file organization requires a certain amount of 
overhead expense. For example, to retrieve one record, several disc ^ . 
accesses may be performed just to locate that record. In a comparable 
direct access file, depending upon the way the program determines the 
record address, it may be possible to retrieve the data record in one 
disc access. One important advantage of an indexed sequential file organ!:^ 
ization is that the record accessing mechanism is already programmed and 
operational on most computing systems. Also, this type of file organiza- ^ 
tion may service many applications quite adequately* 

Curriculum Description File . ^ . ^ ^ 

The readability of reports is enhanced when descriptive information 
is appropriately incorporated in the report format. Thus, it is useful 
to establish a^rricultim file containing descriptions of instructional 
areas, mpdules, and objectives, which is conveniently accessible by dif- 
f^r^t users. This file would also contain the mastery level of each 
objective in the case of curriculum aredS^with variable^ mastery levels. 
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If the constraint is imposed that all, descriptions be of a fixed length, 
this, file can be organized as indexed sequential or as direct access. 
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When- an indexed sequential file is used, a key must be computed for 
each description. This key can be computed easily i)y assigning numbers ' 
to each instructional area, to each module within an area, and to each . 
objective within a module.^ When these three numbers- are concatenated 
they together generate a unique key for each- description. 



KEY = 





Area 


Modu le 


Objective 




Number • 


Number* 


• Number 



I 

Note that by using module number "0" and objective n\imber "0" to mean , 

"No module" and "No objective," respectively, it is possible to generate 
keys for instructional area descriptions and module descriptions. 

When a direct access file is used, a record number must be computed 
for each description. One of the easiest ways to do this is by building 
a table which contains base addresses for the modules of each instruc- 
tional ar^a and for the objectives of each module. An example of this 
procedure is included in Appendix A,^"A Design for a Direct Access Cur- 
riculum Description ^'ile." ^ 

Since the indexed sequential ^ile organization Will be used for 
other applications in WIS-SIM, such as the Prerequisite File discussed 
below, it is appropriate to organize the Curriculum Description File as 
indexed sequential, also. 



r 
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In programs which are subdivided into instructional areas, such as 
WDRSD, \eAch area defines a separate Program Data Base. WDRSD is there- 
fore considered as three instructional programs: Word Attack, Study Skills, 
and Comprehejirsion. The level can be coded as an instructional module and 
the skill as an^nstructional objective. Thus, the instructional module 
number in a WDRSD data base, would be ^ the number of the levej^in the alpha- 
bet = 1, etc.), and the s^Jcill number. 



Prerequisite File 

Many objective^based' curriculum programs are sequenced according to 
a formal prerequisite structure. Some curricula, or components of curric-/ 
ula, have no 'sequenced objectives and therefore have no prerequisites. • 

However, most curricula used in IGE schools have defined linkages between 

li 

objectives pr at least a continuity of progression through the ^rriculum. 

When a new curriculum is formulated, prerequisite^ for the instruc- 
tional objectives ar^ specified. Thes^ prerequisites are based on some 
combination of expert opinion, task analysis, , empirical testing, and ob- 
servation. They may be loosely' of strictly structured/ depending on the 
particular curriculum and needs of the ,school using them. To meet the 
requirements of WIS-SIM, however, t^hse prerequisites must be explicitly 
stated for storage in the. PDB. For example, a prerequisite for a partic- 
ular objective in the DMP curriculum may st;ate: "should have experience, 
in some objectives -of Topic 26." This must he translated for computer use 
by specifying an assessment (in this case any assessment, M [Mastery], . 
P IProgrpssing satisfactorily], or N [Needs help], would constitute 
"experience") and by specffying a certain niimber of objectives |.n Topic 26, 
not merely "some." Appe?idix B, "Prerequisite Coding," describes an approach 
to implementing a prerequisite structure in the PDB. \ 

Sequencing may exist^throughout the curripOlum or only in partstof ^ it. 
The Sci^c§. V. A^rpG^*^ ApprS^ch*" (SAPA) curriclsiluih has/ several kindergarten- 
level modules witVi no prerequisites*, but at all subsequent levels each 1 
' ♦ \ 

module |*as at least one prerequisite skill. ' . m 1 . 

Many curricula are design^B'to all*qw multiple ^sequencing i>ossibilitie^p. 
Such schemes allow not only greater possibilities for tailoring programs 
t^o the needs of individual students, but are also useful when teachers must. 



\ 
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• ■ 

share materials or whens^rhedulinjproblems arise. Therev^e several ways 
that IGE schools may vary the instructional pro^rams~"ldiey-sel^t? for 
example, depending on the needs of the students, they may choose to omit! 
or add instructional modules. 

4 

The design of the Prerequisite File very much parallefs that of the 

Currrculum Description File: Prerequisite records are ^pt for either 

modbles or objectives, depending on the instructional program. Thus, unlike 

* « 

the Curriculum Descri^^tion File, records are not kept for all modules and 
o£jectives. Since records are accessed by a unique key when an indexed 
sequential file organization is used,-^ the omitted records have no effect 
oh the file structure. 

HoweVex^if a direct acces^ organization is used, .wherein each in- 
structional area, jriodule, and objective has an associated record address, 
these omittecf records would leave lar^e gaps in, the file* The' space t^v\^' 
<-t>^ used more efficiently if a directory of record addresses is put in the 
first few reas^rds of the file and the computed record address ,(see Ap^n- 
dix A) is used to index into this directory. Then only the necessary 
records need appear in. the file and' their record addresses will be stored 
in the Jftirectory.. The entry in the directory f or ^hose modules (objectives) 
^whichldo ncrt have an associated prerequi-site record would b'e zeroed. 
- /'^•The indexed sequential approach is*' preferred over the direct access 




approach Jor the Prerequisite File structure because 8f its simpiicity. 
Singe the indexed sequential file maCnagement routines are included in the 



pr'ogram, the Curriculum Description File would also be organized in this ' 

manner to eliminate jannecessary overhead. ' 
^ t 

Some applications requiring random access may be of sufficient com- 
plexity that neither a direct access nor an indexed sequential file 
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organization is suitable. Thes^ files are typically organized in a more v 

w • : 

complex manner utilizing list structures. To manage these files, a data * - 

base management system could be used to- interface between programs requeuing 

♦ 

data and' the direct access device where the data are stored. The design 
and development of such a system are formidable tasks that call foj; serious 
consideration of a commercially available data management system or one 
supplied by the computer* manufacturer, rather ^than undertaking an in-house 
development. • /, • 

Curricula .Overlap * . ^ " 

»» * . 

A certain amount of overlap of instructional objectives commonly 

exists among different curriculum areas. For example, the graph and^ 

table interpretation skills which are developed as part of the Study 

Skills area of WDRSD are also developed in a number of science/ mathe- 

matics, and social studies programs. Likewise, the "processes, of de- 

, ^ 
scribing and classifying and* comparing an4^^ordering in DMP overlap with 

material presented in many science p'rograms. ^ Tlie Generalized .System will 

mdnitor suqh areas of overlap and provide features to minimize redundant 

instruction, while making maximum use of available curriculum material. 

Wheji a student achieves mastery on an overlapping instructional ob- 

0 

jective, a mastery notation .may be made in more than one .location of the - 
student record; a "M" (Mastery) notation will be made for the instructional ■ 
objective in the instructional program in which* mastery was demonstrated 



"\,and' a *'MX" notation will be made for the instructional objective in the 

• r ^ ' . • 

,^ instructional program that contains the ^"identic^l" instructidnal objec- 
tiv^.^ The "X" notation will, indicate an instructional program in which 
mastery was demonstrated indirectly. Whenever prerequisites are scanned 
to select an* appropriate instructional setting for a stifdent, the ;*MX" 



will be* treated mastery. \ jHowever, when a Performance Profile is ^en- 
erated/ the "MX" will be printed in order to sh^ that* mastery for the 
instructional objective was actually demon'^trated'' on an instructional 
objective of a different instructional prpgram, \ > 

In order to implement such monj£toring of overlaps/ it is necessary 
to identify all overlaps existing between the instructional programs. 

For example, the following are* some of the overlajps found between the 

* \ ' _^ 

DMP *and SAPA progr-ams : 



DMP Objectives 

Given an attribute; chooses 
an object that has that 
attribute (Topic I, Obj.^ 1) 

G^ven an attribute, 
describes it in terms pf 
its attributes (Topic 1, 
Obj. 3) ' > 



Given two objects, compares 
and orders them on -the 
attjribute of length' (Topic 
2, Obj. 1 and 2) 

Given mor^ than two dbjects, 
orders them on the attri- 
bute of length from longest 
to shortest or shortest to • 
longest' (Topic 4, Obj. 1) 



SAPA Objectives \ * ' . ^ 

^Identify an object on .the basis 
of color , shape°, * texture , » and 
size .^dule 3,'obj. 1) 

Name two or more characteristics 
of an obj-ect from the following ' 
characteristics: colof shap^e, 
sij:e, and texture (Module 3, 
Obj. 2) 

Demonstrate the .sorting of 
o^bjects into sets in which all • 
* pbjects of one set are of equal 
length (Module 8, Obj. 1)" 

Order objects by length, from 
the, shortest to the longest 
(Module 8, Obj. 2) 



After all overlaps between different instructional programs have 
been identified as above, they can be structured into a table of equiva- 
lent instructional objectives for all instructional programs to be managed 
by the Generalized System in one school. . For ease, of referencing, this 
table may be further expanded into tables of equivalent instructional 
objectives for individual instructional programs and stored^ on disc files 
for direct access. These files are called the Instructional Objective 



Equivalency (ICE) Files fdr the corresponding instructional program.. For 
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• example, the lOE Fill of the DMP program specifies all the instructional 
objectives of other instructional programs that overlap 'the DMP instruc- 
tiional objectives. Thus, whenever scores oX_an instructional program are 
stored, the corresponding equj»vai encS^ t-able can be referenced in order 
that mastery notations (M and M}J) can be entered in the appropriate records 
of the Student Data Base. -Appendix C describes the lOE File in-detail. 

0 « ' - 

Unit- Teacher File * ' e ' , 

~ , .* 

Another of the fides -in the PDB is the Unit^,Teacher Pile. ' This file 
describes the school's administrative structure and. the teachers associ- 
ated with it (see Appendix D) . In the multiunit school organization 
associated with I<5E, the traditional ^age-grade self-contained classroom 

-has been replaced by an orga;iization wherein approx'imately four to five 
teachers are jointlj^ responsible .for guiding th4 edOcation of lOQ to 150 

, students whose ages typically span three or more' years. Frequently, 
teachers are assigned to '^instructional groups" a^ well as to units. In an 
instructional group students who have like educational needs are instructed 
in one or more specific instructional modules. When these specific, in- 
structional needs have lieen met, the instructional group is disbanded 
and the students and teacher are reassigned. "Early achievers" may leave 
an instructional grbup before it is formally disbanded and move on to 
another group. An instructional group generally liasts two to four weeks. 
Thus, in IGE environments, teachers are assigned to units on essentially' . 
a permanent basis and to instructional groups for the duration of the 

group.. 

I,n many IGE schools where a "homeroom teacher" concept is employed, 
a teacher act? as an "advisor", for 20 to 35 students for .the school - ' 
year: The advisor-teacher serves as a contact point for'bcyth students 

^ ' '. • 44' 
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and parents. The' advisor-teacher concept enables students to identify 
with a group of stud^ts smaller than the 100 to 150 which constitute 



the unit. * • ^ 

The Unit-Teacher File lists the teachers in a unit and the approxi- 
nvate number of s^tudents in that unit. The latter information may be. c 
used in estimating the size of-print-flles-as they are produced. Each unit 
is coded with an alphabetic code (A~J) and all references to a unit-afe 
made by, using this code. ^. 

Each teacher associated with a unit is assigned a number, 1-9; This 
number is used to identify the teacher responsible for an instructional 
or advisory group. Each teacher will have his or her name storejS in this' 
file, accessible by unit code and teacher number*^ . 

Data in the PDB thus include descriptions o^Ithe instructi.O|lal areas, 
modules, and objectives, the prerequisite structures', obje^^^e equiva- 
lency, and the organizational structure of the schools 



STUDENT DATA BASE 

The Student Data S^se (SDB) Contains information which is specific 
to each student • Such information consists of performance expectations, 
performance data, demographic information, family data, and any charac^ 
teristics of ^the student that require special TOjnsideration from teachers, 
Because of the lar^e "amount of ^Jjifo^mation in the SDB, it should be kept 
on a secondary storage device, such as a disc or a drum, and brought into 
core as required for referencing or updating," The file structure of the 
SDB may vary among schools depending on the computer configuration and 
file managing system available. An example of the structure of the SDB 
is presented in Appendix E. * . v 
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' gasicall^y the Student Data Base is Scnade up of blocks of data, each 

fof which contains information *^but a specific student. Each block may be 

stored'in either a ^fixed-size record or a variable--size record, depending 

dn'-the amount of information it contains. Both types of regprd structure 

have^.been experimin^;ed-withjji the 1974-1975-pilot tests. The WDRSD 

program uses a fixed-size record^ structure to store the SDB; the DMP 

program uses a variable-size record structure/ A fixed-size record struc- 

♦ 

•tore has the main advantages of being (1) faster and easier to use" in 
updating records, and. (2) more exportable to other computer systems. 
However^ for the following reasons/ the variable- sized record structure 
has been found to be more suitable for the purposes of the Generalised 
System: 

1. The size of each record may be adjusted to the amount of infor- 

mation that belongs' to the particular student at any time. 
Because each fixed-size record has to be as large as the maxi- 
mum amount .of infoniiation that could possibly "belo;ig to any 
student, a large amount of costly file space is wasted^ ' 

2. Fields can be added to or deleted from any record easily. Such * 
vneed may arise especially'' during the developmental stage of the 

program. 

3. The size of the 'sb6 "*lnay be adjusted accordingly without res true- ~ 

turing the file, A school may choose not to implement certain 

' V 

fields, or it may ^ choose to add certain fields. For example, 

• / 

a school may choose to store additional demographic data. 

4. Ri^g structures can be easily implemented. These are useful 

for recording groups' within a school. 

5. Even though updates. that require enlarging the file size of* - 
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. ^ the SDB. may rfequije longe'T computer execution time than fixed- 
• ''size data^bas.es, the overhead time i« well^within tolerable 
limits. * 

When a variable-size record structure is used 'to store the SDB,* a 
directory of record locations, using student identification olumbers or 
nam,es as keys to the directory, will speed up access time. This direc- 
tory, consisting of fixed-length index entrils, is then part of the SDB. 

Information in each student's SDB record can be divided into three 
categories: demographic, curriculum performance, and administrative, 
instructional and family grouping.' 

* Demographic Data 

The data elements in the demographic category are listed^ in Tab^le 1. 

J'his set of data rarely needs updating. The data are usually stored 
for a student at the T:ime he or she enters school; modif ication^are made 
as necessary. ^ » * ^ • ^ 

^ -Curriculum Performance Data 

At appropriate times during the school year, students are assessed 
on the instructional objectives which they have been learning. The most > 
current achievement score for each instructional objective is called the 
"current score"; any previous achieveme^t--s€Sres for that instructional 
objective are known asJ|]ai«irS3cy scores." The schjjol should decide whether 
history scoxes will be kept — history scores accumulated over time could 
occ^ipy considerable storage space. The performance data on each instJ^uc- 
tional objective include the current score, date of assessment for this 

'score, number of attempts on this instructional objective, and, if the 
school chooses, the history scores and their corresponding dates for 
assessment. , ^ 
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TABLE 1 . 





DEMOGRAPHIC INFORMATION ELEMENTS 


* 

Data element 


Comment 


Student name 


Names may be stored in the key field of the record or 
in the directory. 


Student 

identification 

number 


Th^se numbers can be stored as the key, or they^^jn^y 
^i::epresent the order of the student's record in":^ie 
' (i.e^. File N contains the data of the student v^ose 
identification number is N.) In this latter ca^^ the 
identification. number is usually assigned by the CMI 
system. 


Sex 


This may be used to generate a personal description 
of the stud'ent or for grouping ^or some physical 
education classes. 


Birthdate 


Used for computing the student's age for descriptive 
and research purposes.. 


Grade 


Although IGE schools are designed to do away with the 
concept of grade, the level of the grade to which the 
s.tudent would normally belong is recorded to be com- 
patible with schools \haX still utilize the grade level 
concept. - / 

: ■ \ 


Special 
• consideration 
reminder 


This can be one or more sentences describing a physical 
condition or any special characteristics of the student 
that the /teachers ought to know. The information in 
this element could be printed alongside the student's ; 
^ name whenever a grotsirf:iw report is generated. * 


- Family data 

* 


Details about the studer^t^Uiat are common to students 
from that same family ne^ro be stored in the record 
of only one family member. Therefore, this element 
unight not exist in all student records • 

£. . ^ 


Other 

personal 

data 


/.This element can contain any information about the 
student that the school staff wishes to keep., 

♦ * 
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^Current' scores are^AJSed in numerous reports generated for performance 
profiling, diagnosing, and guiding tlie instructional process. The Individ- 
ual Performance Profile uses both cJrrent and history scores along with the 
dates of their assessments. The nuinB^of attelnpts made on each instruc- 
tional objective appears on grouping reobmmendation rejforts. The school may 
find that the storage of data on some tns;|tructional mAf^s becomes less 
import:ant when the. student' s mastery was\b^ompiished some time ago and that 
this information will not be needed to show mastery of prerequisites for 
future instructional modules. These data may be summarized and stored 
separately (on tape) and erased from the -student's current' record. The 
erasure of such data is based upon a-^Unoying window" concept in that 
when erasure occurs, a significant amount of the most recent history ^ ' 
is maintained. The exact method of implementing the "moving window" 
-is still uncertain because of the danger of destroying the prerequisite 
structures associated with instructional programs. One possible approach 
is to keep on disc a list of all the instructional modules that the stu- 
dent has already mastered,, and to erase all performance data about those 
instructional modules. This approach would: 

> 

1. preserve the ititegrity of the prerequisite structure; 

2. speed up prerequisite checking; 

3. cut down the size of SDB. 

It should be clear that the curriculum performance section o1 the SDB 
is being updated constantly as assessments on instructional objectives are 
made. ^ " 

Administrative, Instructional, and Family Grouping Data 

As discussed in the section of this chapter dealing with school organi- 
zation, at the beginning of the school year each student is assigned to an 

/ ' - 49 
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instructional unit in accordance with his or her past academic performance. 
Within each unit "there may be a number of advisor-teachers, each assuming 
the administrative responsibility for approximately 20 to 35 students assigned 
to the unit. The student's unit and advisor-teacher assignments 'generally 
remain the same throughout the school year. These assignments are therefore 
stored in the student's record. Updating occurs usually at the beginning of 
a schpol year, ' * 

At different times during the school year students are assig^ie^/^ 
instructional groups according to their educational needs, Wherf the 



student's instructional needa^are met> he or she will be^^igned to 



another appropriate instructional group, The^ instru<5tional group with 
which a s€udent is^ identified is entered on jidtB or her reco:^ when he or 
she is assigned to the group, and e^as^ when he or she leaves the group. 
These groups are identified by instructional unit, instructional -module to 
be taught, teacher, and cycle number. The cycle^niamber is used to distin- 
guish between groups, when more than one group is formed for the same unit, 
instructional module, and teacher. 

The data bases defined in this chapter are fundamental to the imple- 

r 

mentation of the Basic Program discussed J.n the next chapter. In Chapter 
III the flow of information into these data bases and reports resulting from 
accessing them are discussed. Chapter IV suggests further uses^f these 
data bases and introduces the need for additional data bases to extendi 
capabilities, in support of the Generalized WIS-SIM, 



50 



Ill 

THE BASIC PROGRAM 

The capabilities of the Generalized system are discussed in tw$: 
sections of this report. The present chapter considers^-:^i^Basic Program 
and Chapter IV considers^-iJie^xtended Program. The Basic ^Progtam consists 
of features and capabilities which are central to the management of^^re"''"^''^^ 
instructional programs of IGE, The Extended Program will contain options 
which can be conveniently appended to exp^d the range of applicability and 
increase the utility and efficiency of the Basic Program. The options of 
the Extended Program represent additional features 'and capabilities which 
schools need to meet instructional management requirements. ^ 

The Basic Program imcludes a broaji ra|ge of computer capabilities that 
can be operated in batch, on-line, or interactive modes. The computer 
configuration^ requirisd to support each of these operational modes are 
discussed in Chapter V, "Adapting to Available Computer Configurations." 
While differing in their requirements for computer resources and in their 
tyrn- around time, all three modes o,f operation support the same information 
flo5^ — in all three modes the teachers receive the same reports and fill oyxt 
the same forms to update files and request information. 

STUDENT DATA BASE INITIATION 

K 

The nature of the information contained in the Student Data Base (SDB) 
is discussed in general terms in Chapter I; its structure and content are 
discussed more specifically in Chapter II and Appendix E. Teachers need 
complete only two forms for each student in their unit to initiate the SDB. 
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The Individual Student 8egistj?^tiDn,f onn--<Figure 6) includes demographic 

information, indicatlon^^ enrollment iij specific instructional program 

areas, anjd, optionally the results- of standardized tests^ 

^^^^^Xeachers specify the curriculum areas in which the student^il-1 Se 

^enrolled. WIS-SIM takes into account that children ha^te-lndi^ r 

and that not all students in the school need^^^^rolled in the same in- 

-Str-UGtional programs. Therefore, WIS-SIM provides capabilities for enroll- 

♦ 

ment in alternative educational programs as part of its Generalized System. 
Space is provided on this form for registration in alternative programs. 

The Baselin^ Performance Data form (Figure 7) is used to enter initial 
performance data into the computer and to indicate any instructional 
modules (or skills) which are to be omitted from a student's program of 
\ study. T^e form depicted in Figure 7 is designed to bl^feed for 'the 
^iscoQSin Design for Reading Skill Development (WDRSD) program. On this 
example form the teacher ^as indicated the levels and skills the student 
has already studied by using percentage ^test scores* Raw scores or mas- 
tery-npnmastery codes can also be used as assessments. Those skill (s) 
which are not to be covered in the student's program are indicated through 
the use of the "ife" notation. , ^ ' ^ 

A Baseline Performance Data form is necessary for each curriculum area 
in which a student is eprolled* For example, if a student is in the WDRSD 
program, a form would be needed for eacfr^ea of that program (e.g.. Word 

Attack, Study Skills, and Comprehension) in which the student is enrolled. 

/ 

t 

In addition to initiating the data base, these forms may be u^d'lEor 
large volumes of performance data when a new instructionalgr-^f^ is im- 
plemented, with initial placemenT'testing, or during "a'^wbsequent period 
of testing, where a number of objectives may be assessed simultaneously. 
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These two forms cati also be used to enroll new students or to transfer 
students to ^propriate instructional programs and to update' information 
in the Student Data 'Base. " * 

UPDATING THE STUDENT DATA BASE , ' • 

•The information in- the Student Data Base which* requires the most 
frequent up,dating'is student performance data. The teacher initiates an 
apdate of student performance data by completing a Score Submission form. 
Whenever the' appropriate hardware is available, mark-sense Score Submission 
forms are used, on which scores can Ve enjiered directly into the computer 
via a mark-sense reader. Figure. 8 illyst^tes' the mark-sense sheet used 
in DMP and SAPA. WIS-SIM. also supports score submission on a Hollerith 
card/ anothe^^^mar format.-^* 

The pupil ro^t^r^section of Figure 8 is generate^ by computer and 
affixed to the mark-sense sheet. For on-line and interactive systems, 
the\roster is gjenerated by the schopl* terminal, while in batch systems, 
it is generated by a printer at the central facility and delivered to the 
schools. ^ . ' * ' ^ ' 

WitlJ the rpster attached to the Inark-sense she^t as shown in Figure 
8, the*teacher marks the boxes which identify^toe instructional group, the 



topic or module number,' antJ the objective number ^or the appropriate in- ' 
struct ional program. Per formanpe 'data are entjered in the rows across from 
each studetit's name.' Figtare'S shows that Andy Andrews mastered DMP objec- 
tives 1 and 2 of topic"^ * O * 

S^Jn- sivistgpis lacking mark-sense capability / -the Score Submission form 

I' 

shown in^^K^^ure 9 is used. The teacher fills in the instntf:tional area, 
the level' aAd sl^3L^, and the appropriate assessment. Figure 9 is an ex- 
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TEACHER ~ ANDERSON 
GROUP — A121 
PROGRAM — DM? 
TOPIC 9" 

OBJECTIVES — 1, 2, 3, *4 
DATE ~ .OS-OS- 74 

REPRESENT^ NUMEROUSNESS PHYSICALLY 



OBJECTIVE if- 



ANDREWS, ANDY A 
BARRYMORE, BARRY B 
CILAMPLAIN, CHARLIE C 
DUNCAN, DONALD D 
ELLSWORTH, ELLIE E 
. FARMINGTON, FRANCIS F 

GABRIEL, GLORIA G 

HARRISON, HARRY H 
' INGLEWOCH), ISAAC I 
JOHNSTON, JONATHAN J 
KORBLETOES, KATE K 
, LEMMONWORTH, LEON L' 
MORGANFIELD, MCKINLEY M 
NELSON, NELLIE N 
OPPENHEIMER, ORTON 



1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 



Figure 8. Mark-sense fccore 

Submission form with 
pupil roster attached. 
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SCORE SUBMISSION 



GROUP ID, [g 
1st DIGIT' S] 
2nd DIGIT 0' 
3rd DIGIT ffl 
. Tppic/MODULEk ■ S] 



a 
J 
2] 11 _ 
II □ S 

m CD ~ 



m 




3 




3(1 


D 


1 


mm 


E 




3 [8] 


E 




3 [8] 


m 



PROGRAM 
MASTERY TYPE 



(Ml . 
0 mV □ SAPA' □ OTHER 
(3 REGULAR □ MT □ MP 



1 
2 
3 
^4 
5. 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
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a [6] CD 

M P N 
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ample of a Score 'Submission form for WDRSD. It shows that Barry Barrymore 
has received a score of 12 on skill 07 in level A of the Word Attack 
instructional area. This form can be used in all three modes w^ere mark- 
sense capability does not exist. It serves as input for keypunching in , 
•the batch mode, and for terminal ke^^ing in the .on-line and interactive 
ihode^. * . 

Assessment is tailored to the curriculum area being reported. For 

' ' 0 <^ 

ejiample, in-* the WbRSD program, assessment can be entered in code form or 

> 

with test scores (raw or percentage). The codes used are Mastery (M) , 
Mas*tery by Teacher Certification (MT) / Mastery by Pretest (MP), Npnmastery 
(N) , and Not Covered (NC) . 

The M and N are used typically when the skills are assessed tihrough 
teacher observation, and the MT code is used when the teacher wishes to 
certify mastery below a previously set level or where the normal testing 
procedure is deemed ina^^cQgriate, but mastery is demonstrated to ^^he 
teacher's satisfaction. The MP may be used when mastery has already been 
demonstrated by pretesting. The NC code is used to omit skills which the 
teacher feels are not appropriate or necessary for the needs of the student 
- In the math program (DMP) , one o^m^^ode is used in addition to those 
used in WDRSD.. This code, Progressing Satisfactorily (P) , serves as pre- 
requisite f^ulfillment for many objectives in DMP. 

■ * I ^ " . - . 

^ The need for flexibility is evi(3ent not only in assessment schemes 
but alst^ iYi available computer hardware, software and computer configura- 
tions.' W5;s-SJ[M accfe>mmodates 'schools having a mark-sense card reader 
capability or an optical data sheet scanner capability. These capabilities 
may be utilized in any, of the three modes of computer operation. Operation 
in the interactive mode allows direct, on-site submistsion of update scores. 



and the Grading" Update Report can be received in a matter of 'minutes . The 
Grading Update Report (Figure- 10) is used to verify performanbe updates to 
the SDB, and has space for making corrections i-f any information contained 
m report is in error; 

PER'FORMANCE PROFILING ' ' ' 

Teachers have a great deal of flexibility in requesting Performance 
Profile Reports. On a single request form, teachers may request their 
choice- of three different reports'. The ex^ple (Figure 11) * illustrates 
the flexibility of the^ request form. The teacher • s .use of request forms 
remairfs the same whether the school's mode of operation is^batch^ on-line, 
or interactive. 

r 

Figure 12 illustrates the Performance Profile Report for an individual 
Student for topics 11 through 14 of the DMP program. The d^te^of the 



latest attempt and the assessment for each objective a^ears to the far 
left under the topic requested >by the teacher. I Adividuar Performance 

0 ^^^^ 

Profile Reports may be used to monitor a student* s p|[:ogress in a given 
curriculum area and are especially useful in parent-teaqher conferences. 
Schools may also opt to send them home in place of or in addition to . 
report cards. 

Figure 13 represents a Unit Performance Profile Report for each 
objective in DMP Topics 21 through 24 for UrIit'A George Washington School. 
Some of these students, Francis Farmington, for example, ^rave not yet been 
assessed on any of these topics and, therefore, nothing appears'^ after the 
names of these students. \ 

Unit Performance Profile Reports, as well as Group Performance Profile 
Reports, which have a similar format, indicate^ to the unit teacher the 
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WISCONSIN DESIGN FOR READING SKILL DEVELOPMENT 
PERFORMANCE PROFILE REQUEST 



UNIT DESIGNATION 



DATE 

SCHOOL 
TEACHER 



REQUEST FOR THE ENTIRE UNIT 



REQUEST FOR STUDENTS ASSIGNED TO TEACHER ONLY 



CURRICULAR AREA WDRSD, DMP, SAPA (WA, SS, COMP) 



LEVEL AND SKILL 
or ^ 

MODULE AND OBJECTIVE 



REQUEST FOR INDIVIDUAL^TUDENTS 



/ 

1. STUDENT NAME 
& NUMBER 



VIDU^L^ 



1. STUD^T _NAME^^^-= 
&" NUMBER 



3. student name 
' & Dumber 




4. STUB5NT "NAM]!^^^ 



& NUMBEJ 



5. STUDENT NAME 
\ & NUMBER 



CURRICULAR --Area 

^lEVBr 'S SKILL or 
MODULE & OBJECTIVE 

CURRICULAR^ AREA 
_A LEVEL & SKILL or' 

MODULE & OBJECTIVE-^ 

5ULAR AREA 
LEVEL & SKILL or 
^MODULE & OBJECTIVE 

CURRICULAR AREA 
LEVEL & SKILL or 
MODULE fi^ OBJECTIVE 

CURRICULAR AREA 
LEVEL & SKILL or 



DEVELOPING MATHEMATICAL PROCESSES 



WORMANCB PROFILE ^ _iiIDI\t: 
yUirH GEORGE WASHINGTON 



KORBLETOES, KATE K. 




ENT 
'ARY SCHOOL 



PAGE 1 
AS OF 08-05-74 



TOPIC' 11 REPRESENTING NUMEROUSNESS PICTORLALLY / 

OBJECTIVE 1 ~ REPRESENTS NUMEROUSNESS- PICTORIALLY 
05-21-74 M 04-28-74 ~P 04-22-74 P 04-01-74 N 

OBJECTIVE 2 — USES PICTORIAL REPRESENTATIONS TO COMPARE Am ORDER SETS 



05- 2 7- 7-^1 — M—— 03=^)7-74 P 



04-26-74 N 



04-23-74 P 



04-03-74 N 



TOPIC 12 TALLYING * 



OBJECTIVE 1 ~ TALLIES 
03-26-74 M 03-22-74 N 



TOPIC 13 TIME \ 

NOT YET ASSESSED ON ANY OBJE 

TOPIC 14 REPRESENTING 

OBJECTIVE 1 STATES NUMBER 
' 12-15-73 M 12-01j:J^--1^ 11-27-73 N 




OBJECTIVE 2 ~ REPRESENTS- NUMBER 
NOT YET ASSESSED ON THIS OBJECTIVE 

OBJECTIVE 3 ~ READS NUMBER 
12-18-73 P 12-02-73 N 

OBJECTIVE 4^ CHOOSES NUMBER FOR SET 
NOT YET ASSESSED ON THIS OBJECTIVE 
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DEVELOPING MATHEMATICAL PROCESSES 



PERFORMANCE PROFILE: UNIT RECOIU) 

UNIT. A GEORGE WASHINGTON ELEMEOTARY SCHOOL 



NAME 



TOPIC: 21 
OBJECTIVE: 1-2- 3- "4 5 



PAGE 1 
AS OR 08-05-74 



.22 23 24 ■ 

12 12-3 45 123 45 



ANDREWS, ANDY A. 
BARRYMORE, BARRY B. 
CHAMPLAIN, ' CHARLIE 
DUNCAN, DONALD D. 
ELLSWORTH, ELLIE E. 
FARMINGTON, FRANCIS F. 
GABRIEL, GLORIA G. 
HARRISON, HARRY H. 
INGLEWOOD, ISAAC I. 
JOHNSTON, JONATHAN J. 
KORBEfetOES, KATE K. • 
LEMMONWORTH, LEON L. ^ 
MORGANFIELD, MCKINLEY M. 
ORTONFISK, ORVILLE 0. 



N P,N N N N 

MMMMM MM MP MNP NP N 
N . 

MMMMM MM -MMMMM MMMMM 

N J p'n N N 

PNPPP Pn' MPN M 

MMMMM MM MMMMM MMMMM 

N R N ' - V 

PPMPP PM PN NN 



MHMMM mm ''MMMMM MMM 1\\k 



NPNNN NN ^ P N 



Figure 13. Unit Performance Profile Report. 



63 



ERIC 



\ 

54 

progress of a group or unit as a j^ipier^^^^hey "can be used to point out 
problem areas in nevt--ei«rfrcula when, for instance, a wholegroup of students 
is having difficulty mastering certain objectives. This may signals -the 
need to modify the prerequisite structur^^^or^jjisiraictional activities 
associated with such objectives. Unit and Group Performance Profile Reports 
are also frequently used prior to the request for Grouping Recommendations. 

> 

DIAGNOSING 



Diagnostic reports* provide teachers with information useful for 
identifying;' the instructional needs of the students. As part of the 
Basic Program, WIS-SIM monitors student performance and generates weekly 
progress reports, listing students who have not mastered any objectives 
fdr N weeks (where N is user specified) . The example (Figure 14) is a 



list of students who have not mastered a skill in the Word Attack area of 
WDRSD for six weeks or more. The report gives the iast skill mastered and 
the date of that mastery for those students. The purpose of this report 
is to flag those students whose laakTof^progress may have otherwise gone 
unnoticed- 

A second diagnostic report is especially valuable in curriculum areas 
such as DMP, which have a very involved prerequisite structure. In the 
^ example (Figure 15), the teacher has received a Topic Deficiency Report 
listing the studei>ts in the unit not eligible for Topic 9 of the DMP pro- 
graiyi. The report lists the topic, its title, and the results of the search 



ERIC 



through the pe^fformance information section of the Student Data Base and 
the prere>5uisite section of the Program Data Base, explaining why these 
students are not ready for Topic 9. Requests, for Topic Deficiency Repoi;jts 
are ^usually made in conjunction with Grouping Requests, discussed below. 

. • 64 ' 



56 



DEVELOPING MATHEMATICAL PROCESSES 



TOPIC DEFICIENCY REPORT: TOPIC 9 

UNIT A .GEORGE WASHINGTON ELEMENTARY SCHOOL 



PAGE 1 
AS OF 08-05-74 



"REPRESENTING NTJMEROUSNESS PHYSICALLY" 

PREREQUISITES: M OR RATING ON OBJECTIVES 1 THRU 4 OF TOPIC 7. 

THE FOLLOWING PUPILS ARE NOT READY FOR TOPIC 9 . BECAUSE OF INSUFFICIENT 
ACHIEVEMENT OR ACHIEVEMENT NOT YET ASSESSED (INDICATED^BY A BLANK). 



TOPIC: 7 



NAME 

BARRYMORE, BARRY B, 
FARMINGTON, FRANCIS F 
JOHNSTON, JONATHAN J^ 
NADAR, NELLIE N, . 
RACKENSTROKE, RALBtl R 
WOBBI^EMUCH, WIMBLY W. 




.J 



OBJECTIVE: 


1 


7'2 


3 




A 


p 


N 








p 


M ' 


P ■ 


N 




N / 

X 


/ ' N 


P 








P 


M 


N 




p 


N 


N 


N 




M 


M . 


P 


N 













Figure 15, ^ Topic Deficiency Report. 
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• In addition to the ^fjC'cif ic reports mentioned, teache:Pinay also use 
the Performance Pro^e Reports when diagnosing student needs and when 
grouping students to meet those needs. 



GUIDING THE INSTRUCTIONAL PROGRAM 

The need for CMI systems is based on 'their ability to assist in *the 
effective impldnentatiori of programs for individualizing instruction. 
Although diagnosing and performance profiling may take place on an indi- 
vidual level, nothing presented thus far in the discussion of WIS-SIM has 
provided for the individualization of the instructional program. Jt is 
the guiding or recommending process, 'the associated decision of selecting 
appropriate educational experiences and settings, and the subsequent 
instructing function which individualize the educational program. 

By utilizing the Performance Profile and Diagnostic Reports, the 
teacher can derive a general notion of those skills and objectives^ which 
are associated with student needs , and where instruction may be reguired 



Through 'the process of guiding the instructional program, a -selection is 
made as to the appropriate educational experiences and settings 'to meet 
the identified need§._At present, two computer based resources, a Progjam 
Data Base and a Student, Data Base, are used in making recommendations to. 
teachers for guiding the instructional program. The Prog/am Data Base 
contains the prerequisite structurb for each instructional pjrogpam. The 
Student Data Base contains, in addition to gome demographic and adminis- 
trative dafe^-, pupil performance data for each instructional program. 

.Grouping recommendations are obtained by means of a Grouping Request 
(Figure 16). With this form, the teacher requests the computer to 
of childten who are eligible '(have attained prerequisite 



GROUPING REQUEST/TOPIC DEFICIENCY REPORT 



School George Washington 

Unit A Teacher West 



te 10/01/74 



Area (WA,,SS, CO^IP) Level & Skill 
' . Topic • Number 

SAPA Module Number 



Area (WA, SB, COMP) Xevel & Skill 
CD>g ) Topic Number 



SAPA 



'Module Number 



Are^ (WA, SS, COMP) Level & Skill 



SAPA 



Topic Number 
Module Number 



10 



11 



Topic 

Deficiency 



Topic 
Deficiency 




Topic 
Deficiency 



Area SS, COMP) Level & Skill 

DMP Topic Number , 

SAPA . Module Number 

/ 



Topic 

Deficiency 



Area (WA, SS, COMP) Level & Skill 



DMP 
SAPA 



Topic Number 
Module Number 



Topic 

Deficiency 



Figure 16. Grouping Request and Request for 'Topic Deficijency Report y 
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mastery, level )*i^or t^ose topics, modules, or skills he or she wishes to * 
teach next. Not6 that with .the form illustrated, groupings can .be .requested 
for either the rfeadlng program (Word Attack, Study Skills, or Compr ehension) , 
the math program (DMP) / or the science program (SAPA) . Requests for sev- 
. eral instruational 'groups are also accommodated on this form, if the ' 
teacher wishes to receive a Topic Deficiency Report in addition to the 
grouping reports', the appropriate box i's checked, . 

As a result of this request, the teacher receives three grouping 
^reports/ The first is an IiistructioiiaL' Grouping Recommendation ^(Figure 17). 
This report, for .Topic 9, /includes the xfelt (A) a^school (George Wash- "- 
ington Elementary); the program (Developing MaHTPrn^jjrai Processes) ; the 
topic (9), an^ £he ohj^ec±ives--y^5^hi^rthat\opic (1 and 2) ; the title (Rep- 
TTesenting Numerousness Physically); and, the V^i^equi'^ite mastery for topic- 
.9 (Mljf P rating on objectives 1 through 4 of topic 7). The report then 
lists -those students eligible for Topi'c 9. in this example, 4II but two 
of the students have attempted objectives within the topic previously, so 
the last assessment) and its date are also given. Since the request was 
for topics 9,-10w4nd 11, the teacher wou;Ld receive Grouping Recommendation 
Reports for 10 ajhd 11 also* * ' ' ' 

The second report is the Intersection Report (Figure 18), which lisj:s 
students eligible -for one or more skills. This example is from the Woi^d 
Attack area of the WDRSD ^program. On it 'the teacltr has requested grouping 
recommendations for the levels and skillfe lis.ted at the top of the report ' 
ranging from^B-06 to D^OS. The matrix graphically depicts (by the X»s) 

0 

the skills for which each student is eligible, the total n{nnber o'f '^skills 
for which the student is eligible, and the t9tal number of students eligible 
for each skill. This report calls attention not only to toose skills most • 
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appropriate for the group but also identifies those students who have 
limited eligibility for the requested level and skills. 

' \ The third report generated id the Instructional Grouping Omissions 

* " / ' • 

Report {Figure 19). This example shows. thpse students not eligible for 

either of i±e,tvo requested topics, 9 and 21. To the right of the stu- 
dents' names are three topics for which each student is eligible. If they 
are eli^ble' for more G^n three topics, the asterisk will appear as well. 
Thi? starring indicat^ that the, teacher may wish to process an Individual 
Program of Study R^uest (Figure 20) to get a complete list of topics for 
which the student^'^is eligible. This request allows the teacher to examine 
.each curricului/area in which the student is enrolled. The report (Figure 

/21)' lists ea^ topic for which the student is eligible and also ^e student' 
/ * ' , 

history of /performance in each one, thus giving the teacher a comprehensive 

- ' ' 

view of- where the student's efforts- can be best directed. 

HOUSEKEEPING REPORTS 

/ 



In addition to its j.nstructioi^l component, WIS-SIM provides a, series 
°|> repdrts designed to J^aci^tate accurate and consistent record keeping. 
Ptograms of individualized instruction need record-keeping systems whic^ 
are able to efficiently update and modify existing data, and so accurately 
portray existing student assignments and demographic data. 

^ WXS-SIM has several record-keeping or logistical functions which 
. facilitate , housekeeping reports. Repor^ functions are listed in Table 2. 

To makM:6ese changes in the data bas^t the same two forms, used to 
^iMate the data base are use«: the Individual Student Registration form 
and- the Baseline Performance Data fonn. To*indicate that the information 
is an update, ^ the Y on the form is circled (see Figures 6 and 7). 
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DEVELOPING MATHEMMICAL PROCESSES 



INSTRUCTIONAL GROUPING OMISSIONS ' • ' • PAGE l 

UNIT A GEORGE. WASHINGTON ELEMENTARY SCHOOL " ^ ' ' As' Or 08-05-74 

STUDENTS NOT INCLUDED IN THE GROUPING RECOMMENDATIONS FOR THE FOLLOWING 
2 TOPICS: 

« 

TOPIC 9 — REPRESENTING NUMEROUSNESS PHYSICALLY 
TOPIC 21 — CCMPARISON SENTENCES 



■ \ 



TOPICS foR WHICH STUDENT IS ELIGIBLE 



BARRYMORE, BARRY B 
FARMINGTON, FRANCIS F 
JONES, JOHN J 



6, 7, 8 * 
5, 6, 7' 
3, 4, 5 



*THESE STUDENTS ARE ELIGIBLE FOR ADDITIONAL TOPICS WHICH MAY BE OBTAINED 
BY REQUESTING AN INDIVIDUAL PROGRAM OF STUDY REPORT. 



Figure. 19. Instructional Groyping Omissions Report. 
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INDXyiDUAJL-P-RGGRAM OF'SfubT REPORT 



FOR JOHNNY JONES 



SCHOOL: PARKVIEW ELEMENTARY 
UNIT : A ' 



PAGE: 1 
AS OF 08-05-74 



^CiJRRlCULAR AREA: /dMP 



TOPIC 2 

OBJECTIVES 1 
2 




ASSESSMENT 

My 
M • 
N 



ASSESSMENT 

M 
M 

M ' ^ 
M 



\ 



ULAR AREA': WORD ATTACK 



ASSESSMENT 



MT 
M 
MT 
M . 
N 



\ 




\ DATE OF 

T ASSESSMENT 

• 03\03-74 
03-aS-74 
03-10-7 



DA.TE OP 
LAST ASSESSMENT 




03- 11-74 

04- 12-74 
04-13-74 
04-14-74 



DATE OF 
LAST ASSESSMENT 

04-11-74 

04-15-74 
* 05-11-74 

06-11-74 
. 09-03-74 



Individual Program of Study Report. 



TABLI 2 
HOUSEKEEPING REPORT 



-^FUNCTION 



PERIODICITY 



Lt Additions 
and Deletions 



To list students who have 
been added to or removed 
from a unit- 



As updated plus 
monthly summary 



School Additions 
and Deletions 



Unassigned 
Students 



'er assigned 



Demographic Data 
Changes 



Mi^si'ng Data 



Teacher 
Trahsf ers 



To list students who have been 
added or removed from a school - 



To list students who are not 
currently assigned to an 
instructional group. ^ 

To list students who are 
assigned to two or more 
instructional groups. 

To list students with the 
changes that have been made 
in the demographic data in 
the record. 



To list students whose records^^ 
contain missing data In certain 
specified data fields. 

To list teachers who have beisn 
reassigned or transferred 
within or outside the schooj 
district. 



As updated and 
summarized each 
semester. 

As grouped plus 
weekly summary. 



Weekly. 



As updated and 
yearly. 



Each semester 



As updated. 
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ft composite housekeeping report is shown in Figure 22. The numbers 
in the far left column refer to the types of reports as listed in Table 2. 
Thus, report tft«pe 1 is a Unit Additions and-Deletions -Report, and it shows 1 
that To5i Smith was transferred from Unit A, Mr. Jones, to Unit B, Mrs. White, 
in school number 3. ^The other listings under the report type column also \ 
refer to reports listed in Table 2. This report form could be used to 
indicate student and teacher transfer during the school year and as a format 
for generating class records for school reorganization from one year to the 
next. 

The Basic Program has been designed to manage the informational flow 
for a variety of curricula, as well as to facilitate some logistic functions 
of administration. The input and output forms of the Basic Program* have 
been described as they relate to the processes of individualized instruction. 
,These forms can be adapted to the needs the schools using them. 
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.IV 



THE EXTENDED PROGRAM 



The Basic Program has been designed to xnanage a primary implementation 
of IGE. In the Extended Program, additional WIS-SIM applications are con- 
ceptualizei to expand the scof 



and thus increase its utility. 
The Extended Programj^p^^^sents a natural outgrowth of the^ Basic Program 
and^its^xieVelopment will proceed incrementally. The discussion is essen- 
tially exploratory and is not intended to indicate all areas of 'future ^ 
% 

concern. It is intended, rather, to. identify those options which can 

* --- * ' " . 

readily or conveniently be appended to the Basic Program or which re?er 

.to obvious but as yet unmet instructional^^OT^informational manag,^ept^ 

needs K>f the schools. Some of the^£H-i(5oncerns occur in cmttxc)^^ areas 

and include: 

1. Goal setting in which performance expecJ:^^ons are assigned and 

used in conjunction with, ^^ctu^l perfprmap^ in diagnostic processes 
Testing and T^st Sqoring which includes placement or pretesting 
and-.pos4;^e&4^ingT'-nrti±±ziiig''mark^ technology. 
Pupil progress reporting to parents in which information on pupafl 
progress is summarized, and reported to parents, 

Selection-of instructional activj/^es which is the identification 




of activities and settings appropriate for meeting specific ii)- 
structional needs. ' • ' 

Monitoning and evaluating the instructional program which is the 

cagabili^y of generating summary data useful in pri^raial and staff 

^ / 

evalu^tion_at.both^?ie formative and summative/levels\ ' 
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Potential administrative concerns include: ' 
6. The utilization of a Data base management system which will man- 
• age and maintain data in a form useful in several user specified 
applications. 

Administrative reports which provide information for evaluation 
and utilization of the computer management system anj3 qtl^r^^house- 
keeping reports required by administrators for monitoring of the 

» 

instructional program. 



)n ar 



GOAL SETTING 
/ 

One of the decision areas identified in the WIS-SIM model is that of 
specifying performance expectations for students. -Expectations are set for 
individual students in terms of the number of instructional objectives to 
be attained in a specified time period. 

Establishing goals for individual students>^^plicit throughc 
Instructional Programing Model. Increasing<^«-ch±ia^s~self-dir6 
his motivation to learn are major objectives of teacher;:>sfudent goal setting 
The theoretical^ underpinnings'^and procedures for^ej^^ing teacher-student 

^g^^l/setting. conferences have been developed^lh IndividualTY Guided Motim- ^ 
tion (Klausmeier,, Jeter,, Quilling, Frayef; & Allen, ia2S).r-'^I^S^^^ 

^aeher's input to goal setting is based on his or her| professional judg- 
ment of the student's capability, utilizing all availaJ^le achievement artd 
aptitude data, ^deviations from the goals can be diagnostic, both in the 
case c^f individuals and for subgroups of the student pcj.pulation. 

The_ implementation of goal setting can be illustrated "by .several hyp<y 

\ 

thetical reports which may /be generated as part of the Extended Prograr 
The reports which follow refer to the Word Attack aj:6a of the Wisco^in 

- SO 



.A 



Design for Reading Skill Development (WDRSD) , but" their formats maybe 
generalized to other curriculum programs ♦ 

^gure 23 shows an^ example inpu.t form' for submittinc^ expectations of 
student performances in the Word Attack area of WDRSD. The teacher fills 
in, the expect:ed performance level for each student by listing the number- 
of skills ea^ student is expected to master in the first and second sem- 

esters. Although Figure 23 indicates that the teacher has submitted expec- 

\ 

tations for both semesters on September 2, 1975, it is possible to' modify 
second semester expectations by making later submissions. Alternatively,, 
^specification of second semester expectations could be entered after 
progress in the first semester is assessed. The form shows t;he nuipb^r of 
skills previously mastered, which provides baseline irkoT^txorx.^o assist 
the leaacher in arriving at expectations for individual students. ' 

■ \ 

Student performance expectations together with past and current per- 

' \ ^ ' • ' \ ^ 

formanpe\can be summarized into a form useful to teachers ^hen they are 

^a^essing progress made by individual students at the end of a semester 

•A' 

or year. Figure 24 shows a Summary Report to Teacher, which gives expected 
and actual numbers of skills mastered by individual students. This report 



also indicates the approximate skill levels for each student at ^he beqin- 
ning and end of t\\e schbol yeaij,. The example is of 'a report issued near 
the end of the ^choW year ^1975-^^ This^^nf ormation assists teachers 
in assessing student progress and in diagnosing learning ne^ds. 

The determiBati5_nsVef^fiej±er ojr not an optimum learning enVironment 
has been established and^^fether orjiotjr^^ use is being made of sclyDol 
resources are continually:. eVl^luated. Responsibility for quality control 
functions is shared by the st^ff of the Instruct ion_ and Research unit^ 
the Instructional ^Improvement (IIC) of the building, and the 
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Unit: A 



Individual Performatice Expectations 



School : Thomas Washington 
Teacher: ^e Madison 



Dat^ Submitted : 9/2/75 
^^orting Period : 9/2/75 
'to 6/15/76 



bcuaenc 
Number 


otudent 
• ' , Name ' 

e 


Number of Sl^ills 
Previouslvxitostered 

It / 


Expected Number of Skills to be 
Mastered 


S^ester 1 


Semester 2 


30^5 


Byron, Jill 


^^^^^"^^^^^^^^^^ 


6 

V ' ...» 


5 ' 


2878 • 


Tate, Mary , * ' 


27 


5 


■.5 


^' 2920 

** 


. English, Tom 


26 


5 




2265. 

T 


« 

Sutherland, Jim 


21 


'5 ■ 


^ 5 


3488 


James^ Barry 




5 


5 


2836 


t' ** 

Jones V Andrew ^ 

i 


' 18 


5 


1 

5 * 


3005 


Bellairs, Ellen 


16 
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5 . 


2901 


Robinson, Janet 


15 


' '4 
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Vinkler,, Paul 


12 ■ 
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2809 

3C ' 


Smith, Dan 


9 - 
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Figure 23» Individual JPerformance Exp^ectations form* 
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System-wide Program Committee (SPC) of the dis.trict. Such determinations 

involve the evaluation of the relative effectiveness of competing instruct 

tior\al strategies^and procedures ^d, the determination of whether' various 

subgroups of the student p9pulation are achi,eving mastery levels, consistent 

witK their abilities>and goals. , - ^ 

Performance expectations of individual students and thjsir Sctual 

,/ ■ * ^ ~ 

performance are combined ancf summc^icized for various; subgroups* of the school 
' pop^ulation. These repoirts a^e updafed during the. School year and^are dis- ^ v 
^ tributed to" the appropriate instructional ^decision makera. Each unit may . 
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be divided into three gifou^s, ranking the students in order of .tbeii" base- 

line skill level-. Thus", a unit of 90 students could be divided"* into three 

groups of 30 students each. Dividing the students, into three groups and 

describing the performance of each groups utilizing a group mean/ provides 

a better- descriptipn of unit performance than would a^'single performance 
r * , * ' . ' 

» indejc, such, as a meail for the entire groujt* Thus/ the first group' includes 

those stijdent's who have, mastered the ^fewest objectives "and \he* third group 
^i*thosfe who have mastered the^argest .number of objectives at. the b^inning 
w of 'the semester. *ilt:*shc*ild be cle&r^that the groups referred to in 'this 
section 'are not mean't^ t9 be bbnsicfered as instructional groups.*. That is, 
there is- no intention to ^*cl us ter and conduct ins true ti«)n 'on the basis of . ' 



4 *n 



inclusion in an^^ of these groups? rather these groups are created solely 
for the purpose oforepo/^ting unit performance* 

-The computer synthesizes similar information in terms 6f ijnit level 
. ^by^istrict. These .^sets of printOjUts are ^generated and distribute^ three 
>^ times a year, with the information indic.ated, in accordance with the fol~ 

. ,Jowing schedul^ baseline data and expectation^ at the b^ginning^ of the 
year; baselirfe data, exp^ectations, and actual first semester performance 



. 7-5 . • 

a^.fehe e|id of the first semester; and baseline d^ta, expectatiqns and first 
semester and .year-end performance at the end of .the school year, * 
Figures 25 and 26 illustrate the^ end-of-year printouts for various sub- 
groups of the student population. Figure 25 is an example of a printout for 
" ~a unit.' This printout is for the unit- Staff and the IIC_ Figure 26 is an . 
example of a printout, which considers -all students at a given unit level 
^ throughput thfe school district. This printout is for the IIC of eacTf building 
and the SPC of the district. ' - • ; ^ > 

—-figure 27 is an Exceptional Performanre Report which lists students^ ^ 



A 



who deviate from expected performance levels (either above or below) by a 

predetermined amount. If an exceptional' performance level has been set at 

two skills, students who' are either two skills below or two skills above * 

their expected levels are listed on the Exceptional Performance Report. 

. These reports can be generated af either- a fixed interval or on an ad hoc 
*# 

basis. ^ If they are generated regularly, the teacher specifies the reporting 

\ * 
period (e.g., every five weeks). A te^acher may ^^reffer io have the^ reports 

generated on an ad hoc basis to list students' who deviate from their ^x-o 

'^petted iierformance levels at different times (e'.g., by ohe skill early, in 

the seipester o± by two skills^ later in the^'semester).. 1 " ' ^* 



•TESTING AND, TEST SCORING' 



\ - - 



In IGE, as in most Sapproaches> to individualizing education, testi^ig 
plays a muoh more ^^ignifica:ht ror^,^than the testing requirements 
of traditional: elementary edue^tiorlVr'Traditioftal' elem^tary education . / 
IS characterized by group teaching on a ^oommon, curri^Culi^. Ip the* 
traditional classroo^, testing is required for the fcJllowing' three reasons: 
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Unit ; B • 
School : Thomas Washington 
. Teacher: Jones 



Exceptional Performance 
WDRSD 

« 

Word Attack Skills 



1/8/76 



.4 


1 k. 


SEMESTER I 


Difference 
Between 
Expected \ 
aijd Actual' 
Masteries 


Student ' 
^um^>er* 

C I- 


Student 
Name 

- . -f- . 


Expected 
Number of 
Skilf s to 
be Mastered 


• 4^ Actual 
' 'NxWer 

ofySfells . 
Metered * 


' 2920 ' 


^ *5nglish, Don 


5 - 


2 




- -( 

2809 / 


Smith, »Don 


2 

* 


^ ' 4 

1 * ^ . 





N 

/ 



^Figure 27^. Exceptional Performance Report, 
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1. To accimulate normative performance data on each studfent for. plirposes 
Of reporting to parents and for certifying performance for grade 
promotion and school graduation. 

2. To provide feedback to students ostensibly for motivational purposes'* 
since ih the traditional classroom there is minimum provision for 
individual diagnosis and prescription. 

3. To provide information to those teachers who attempt to geax^heir 



teaching to the 'median or modal level of the class. 
. testing in the traditional classroom Ts generally ap<;^plished by 
giving the same test to all of the students in the^.<j1^s at the same time. 
If the j.ndividual teacher has a coitinitment^^j^ the first reason^^ve, 
'to certify perform^ce, as some tradijtdronal teachers do, testing need only 
take place at relatively infreqtlent inte^als 

In IGE, as in othe;?^rograms -of i-ndividualized education which are 
characterized byx^ontinuoijs progress an<3 ' individual prog;rains of study, 
testin|^>^requirea frequently, ' and bnly occa'sionally the same test 
^dministeiied^ to all the' students in tfll^imit,. "at ti^^'same time. 

The IGE Instructional Programing Model (presented in Chapter I) re>- 
quires that appropriate tests* be given to each child at speci^k: s^^ges* in 
the instructional, cycle. Placement bests are required in Ji^h* instructional 



»xetests provide infof- 



^ prgnram t^^'^determine the student'^s point of entry, ..^P^ 

mati-on -to help thg teacher deterjninQ- whether,a-'student,'can skip an .instruc-. 
tional modude tjr what/specific 1nstructi<5n is required, Posttests show* 

■ • N, . . ^- ■ X ■ ' * " ■ . " 

Which objectivei^in an instructional liradule have been mastered and whether 
* ■ - ' ■' ^st^ ,/../: . • ^ 

the student may proceed to another objective or requires r^ediation S'uc 

. a program of testing,' specific for each" child, enspres contii\uous progr^s 
' t . - " • - 

education and ^upports a diagnostic-prescriptive .educational §i:i;y:ironment. 
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Testing in IGE can take the 

0 




erforma nce 'tests , work samples, 
and teacher ot^servat ion/certification, although the usual paper and pencil 
tests are' predominant. In any testing situation, h;>\;^ever, i± is essenti 
that the mastery level or performance stan^^aT^s^be explicitly defined. ♦ 

In many instances machine scorj^ of tests, is feasible and desir^le. 
Since test' reiuT£s'" need toV^ie<entered into the data base in orde^-^^'o be ■ 



utilized in ab autpnjated instructional management system, m^wfliine scoring 
of tests can s^e considerable time in j2pdating(^tudent records^. * This is 
because the inteifhi^di^jfe^ manual processes of scoring,, transcribing, ai)d 
keypunching are either eliminated or automated. 



B^q^use of the variety of testing which may*take place, it is reason- 
able to conclude that not all ,tests are*.machine'scorable. Performance 
tests, work samples, and teacher observation are not usually conducive to 

" -. ^ -I 

machine scoring. Further, it njay be that certain paper and. pen'iil tests 



are not as efficiently machine scored' as. they 'are hand scor ed 



,d scoring 



m^y be-more^efficient when the number of items to be scored is small, when 
the nature of the response sheet is not readil^, handled by scanning equip^ ' \ 



mept, or when s^U table scor^^g equipment is not easily accessible. 



In addition to the machim scoring of testa^ an on-line 



compu)^ 



. system can contribute significantly to the IGE Instructional .Programing 

Mo^^y generating t^^sts whicft »^re spec:^£ic to each child. Tests' can be ^ 

- \* • ■ ' / 

qonstructed which, for eacb child, most effectively measure the level of^ 

' ' ' ' \ 

oretefttion o:^ previously mastered objective^ as well as ^test, during one ^ 

,test session, mastery, or non--iriastery of , objectives across several in- ^ 

structional programs. The tests could be administered interactively wat 

the school terminal or unique tests for each child^could be printed on 
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the school terminal* aifd the responses indicated on -a mark-sense sheet. 
When the test is administered interactively^ at the terminal, the branching 
capability of the computer could be utilized to arrive at mastery-nonr 
^SRast-ery- decisions more quickly and reliably^. 



PUPIL PROGRESS REPORTING TO PARENTS 



In its generalized form, WIS-SIM contains large amounts of data on 
pupil performance. As part of the Extended Program, WIS-SIM will offer 
a v3^i*ety of formats for reporting pupil performance in addition to the 
Performance Prof ile ^forms discussed ip^'^apt^^r III. Several possible 
approaches to progress reporting in ^IS-SIM will be considered. ^ One 
approach, is to program the system to print out stiident d^ta on stan- 
ddrdized report card forms. Some scho61s have established their own 
systems for doing this.\'^However, as a general strategy for WIS-SIM, this 
approach do<^' not seem feasible for two reasons. First, the variety of re- 
porting schemes in uae and the emphasis which is placed on flexibility 
indicate that many schools would be unwilling to 'use a standardized 
WIS-SIM form. Second,, the information available .in the system is^more 
detailed arid specific than the information that is usually reported. • 
Typical report card forms include global items $uch as "reads with -under- 
Standing" or "uses'^math .skills to solve unfamiliar* problems" which* require . 



a synthesis of the mastery- noomastery data that WI^gLEM providQ^. 



An alternative approach is to make no <:hanges in .the*, sygtem l^ut . to* 



formation as it is qow vgeneraitfed. 



'ini 



• make specific suggestions fbr 

Pupil Performance Pr^ciflles, for instande*, .could be used *"fpr;^pi4nnlng and 
; conducting" p5ren4i '^Conferences, as a^,.gui^Q.c.in filling^ o.ut vrfeport ^ca^^ls. or- 
> -in thfe ^wirj-ting^of narrative repirts. Exception repo^ti^- cduld'be used ".to 
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indicate the n'eed for conferences with parents, and the procedure for 

specifying performance expectations could be incorporated into the conferences". 

The^third approach is to design new forms which summari^ only the 

information that parents need or want' and can interpret easily,^ Such , 

- ^reports could be produced at times specified' by the school, and either 

sent home with the school's regular report cards Qjc>"discu^^d *in pSrent- 

teacher conferences. The report should>^less detailed 'than a Perfonnance4 

Profile but should still provide iI^fonnation about both^the quantity and 

contenfe^of the student's work., The description of the skills on which the 

'student has been working should' JDe brief but meaningful to parents. Examples 
' '< • ■ ^ • ^ ^ 

may be helpful. The use of graphs is an easy way to show students • progress 

, ^ \ 

over time, their ^jrogress relative to the unit or .age cohort, and theijr 



Jsition relative to the terminal object^ive of the program' or expectations 
; " ' - • 

t for them. 

' . t A fourth approach is one that provides both a student summary sheet 
used by the teacher in parent- teacher conferences and a student report 
card, which is the parents' Record of the student's progress.^ 'flexibility 
in SGl^eting report card formats is needed to accommodate individual pref- 
rencds of -schools. . . " 




A basic issue aijt^jgortin^ student .progress Is the reporting pf \ 
']ic>rTT\ative information In/adK^itign to criterion^ref erenced information* If^'^ T 
; norYnative. data ardl to bV provided, the appropriate norm referehce groups } 
•^^mu^st W|*^det,^.pn[in^d. 

to 



parents 



^ * C , ^ ' ;***'vA^ f%f(^f theiwrs-SIM pilot test, surveys will W conduct ed^c 

dete:t«ifi^e*^Which -options are. most sVji,able\ ,The study will indiude^par 
7'": ^ well-a^ teach^rs*^a>id adipinistr^tc^s. .ThQse cftoicje> that* seem to be^mbst 

C "/ ->sefua 'win be explored furtkier,\keepin;^ *in ml^^ 

- ' adaptable to provide for a '^ange of *loc^ achopj.'pifeds;. ^ . . ' * 
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SELECTION -OF INSTRUCTIONAL ACTIVITIES 



The WIS-SIM model is conceptualized to- take into a/count a wide ranqe 
~or"l5Dtb ,§uJbjective. ^d objective information which is usefuLfoj:^-<ietennina.ng 



appropriate educational experiences and settings to meet" specifi ^^'^eauca^^^y 

^ ■ / 

iiional needs. Factojrs which may influence the selection of Instructional 
activities are teacher variables ^such^as^kill in teaching^, and preference 
for teaching certain instructional activities, and student factors sucfe as 
aptitude, learning style and learning handicaps. An additional factor might 
be an incompatibility between a student and a" teacher. Another importaot 
consideration is the availability of both human and material resources to ^ 
effectively discharge the selected instructional activities, ^hus, infor- 
mation about personnel, instructional mater-ials, equipmer\t, and f acil^j^^ 
would need to be provided, each i^ a separate data base, and integrated into 
one management system. Complementing these data bases is an Instructional 
Activities Data Base designed to index instructional activities which ma^ 
be used to ^sist a student in learning the content of a partiLcular objec- - 

tive. The Ins tructionaI~Activi ties Data Base contains infonnanon whicff^ 

,^ *^ ' ... f % .^'^^ 

identifier and describes eaoh instructional activity and, defines the 

instJpuctional resources required in its use. ,When a particular objective 

IS to be taught, this index may be used to determine which lnstru<:tional • 

' resources are currently available to teach the objective. 

The Ifrstructional Activit^Les- Data Base can also be*used to answer 

'^ene*ral inquiries about what insjiructional materials are available 'com- ft 
irfercially or otherwise, within the district or* from other sources, to meet 



certain instr\ictional^ needs*, ^ 
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MONITORING/AND EVALUATING THt INSTRUCTIONAL PROGRAM 




A computerized management 



inforinatic 



ion system allows flexibility in the 



length of time records may be kept, from relatively sKort term to almost 
permanent. Storage on tape of a large vol\ame of data is relatively inex- 
pensive. One df the featuj:^e^f the Extended Program is the ability of 
WIS-SIM to gener^tejRTllestone reports and files. These reports can be user 
designed^^^^ <ran provide lN;if ormation on students* progress ove^ prespecified 
tiin^ l^eribds. For' instance, a school distiocjiL-might specify that the number 




of topics mastered in each unit during each six weeks period of the school 
year be collected and stored for a period of two years. The information 
from these reports could be used when determining the effectiveness of 
various programs, teaching techniques, facilities, or other factors. 

A system of computer managed instruction can be designed «so as to 

/ 

retain a record of the- use and effect of Ji^nstructional activities, sequenc- 
^ ^ng^'oFTnstructional objectives, equipfn^t, and space. Activities can be 
evaluated through a net success ratio (actual objectives mastered divided 
by total possible objectives m^t^red for fhat activity) and broken down 
by various ^student* classifications (ability level, socio-econqmic status, 
etc.) i'Yi order to as^^s the effectiveness of/the activities- for certain 
stucient groups^^ "Comparing* the actual »success rates, with Jji^^^xpec ted rates 

ff an instructional 




, poipts tq.>areas in 
'^o permits the coin- ^ 
ame or gimiiar. behaviJbrs 
or knowledge dutcom€;js. Through thia- process, instructional programs or 
,ind:y^idual activities can be reviewed systematically and omitted, improved, 
or replaced ^if they do not meet school or district need^. 



V 



Instructional^qiiipntent space cannot -be evaluated asNeadily as 



instruc 



activiiie 



utilization reports can, over time, show 



use patterns within variou^ curriculum programs* The sequencing of objec- 

# / 
tives might be evaluated/through regression analysis or other statistical 

/ 

analysis of mastery/no];tiuastery/not attempted 'patterns among objectives 

. • / ' ' 

ifi .a program. This analysis, when computed over many students, could gi've 

a weighted value for each objective in terms of its impact on mastery of 

later objectives. In- thijs way the sequencing stiructure can be verified 

ox altered to better serve th^ curriculum pi^ogram, y 

As the systeta of p^^ram evaluation is further developed, a program 

budgeting system could be implemented. Both the absolute cost and the 

i 

cost per benefit (of instructional programs) can be more accurately computed 

' ' ' ■. ♦ 
with a CMI system. This "total Systems" approach to computer management ^ 

of instructional programs leads to better, more timely information to 

\ « 

teachers And instructional decision makers at all levels • 



RiVTA BASE MANAGEMENT SYSTEM 
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Generalized Data Base Management Systems are currently at the fore- 
front ^of computer software developmfent,. With generalized Data Base^Man- 
agement 'Systems, ^information applications can be designed, installed and 
^operating m days ox weekfe rather, than months, or years. State-of-the-art 
Data Base Management Systems provide caf^abilities to ^catalogue , store, 
access, and manipulate' data as the usert desires.' A most impressive capa- 
. bility is the ability to generate reports in terms of unique calculations 
^nc^ formats triggered by an ad hoc request in th^ form of a near^ly English ' 
command. For example, the comm'and below will cause a report to be generated 
which will list, Jfor efach student in the Emerson School, the total nui^ODer 
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of WDRSd skills mastered as of the end of the year and the number of WDRBE) 
skills mastered during the curcent year. 

LIST/TITLE (NAME OF SCHOOL), (DATE, LIST/TITLE, STUDENT , NAME , 
' TOTAL NUMBEf^ + OF WDRSD SKIUhS + MASTERED + YEAR END^ 
NUMBER OF WD^RSD + SKILL MASTERED + DURING YEAR/ 
(NAME OF STUDENT) , (JUNE 1975 TOPIC TOTAL MILESTONE) , 
(JUNE 1975 TOPIC TOJAL MILESTONE) ~ (SEPTEMBER 1974 TOPIC 
TOTAL MILESTONE) , S^DENT NAME ORDERED ALPHABETICALLY 
' WHERE^ SCHOOL EQ EMERSON AND INSTRqCTIONAL PROGRAM EQ WDRSD. 
Figure 28 shows the report. In order to generate such a irfeport a certain 
^ype of history must be maintained in the SDb', i.e., milestone records 
which .jperiodically record the total number of. skills mastered Once ^ a 
repertoire of milestone records has been identified, and a strategy fop"^' 

storing them has been developed, a niamber of ad hoc research and admiili^tra 

t A 
tive reports could be generated with a minimum of data storage anc^data\ 

manipulation. Thus, a Data Base Management System has the potential^ for 

^ • 

providing ,educational decision makers with a tool for accessing the data 

" ^ r 

\ 

at their disposal in a timely and efficient manner. 
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.ADMINISTRATIVE REPORTS * v - ' . " ^J^-'-''^^ 

■ . . ■ ' ' / 

It IS convenient to consider^dministrative reports in WIS-$IM as ^ 
belQnging to one of three ^categories: ' ^ • 

1- Housekeeping Reports whicii-^e required to monitor the accu- * 
racy and consistency of the information which is utilized in ^class 
room management . " 



fgorts which are f;equired by local- and state educational agencies 



■ , 96 



' r 



EMERSON SCHOOL 



JUNE 1975 



STUDENT NAME 



TOTAL NUMBER 
OF WDRSD SKILLS 
'MASTERED "AT 
YEAR END 



NUMBER OF WDRSD 
SKILLS MASTERED 
DURING YEAR 



ALLMAN, AARON 
ANDREWS, ANDY 
CHAPLAN, CHARLIE ' 
HANSON, HANNAH 
INGLEWOOD, ISAAC 
LEMMONWORTH, LEON 



.75 
50 
58 

r 

48 
63 
53 



30 
20 
25 
19 
25 
21 ■ 
% 




Figure' "28 • Sample ad hoc, report. 
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3. Reports which ane required for monitoring and accounting for 
-•' * computer resource utilization. 

The WIS-SiM Hous^eeping Report requirements are discussed in Chapter 
III. the reporting requirements for local dj^d state educational agencies 
in, the United States cov^r a broad spectrum and it is probably appropriate 
for the WIS-^SIM developmental effort' at the Wisconsin Research and Dev^op- 
ment Center to addrgss only those' requirements which are fairly common and 
which can be convenientlys^satisf ied by the data which are routinely avail-* 
able in WIS-SIM. . • ^ ^ . " ' 

For example, in most states, school districts are required to ^generate 

a yearly attendance report to the state Department of Education. If the' 

stydent's attendance record is stored in the Student Data Base (SDB) , an 

annual report could be generated quite easily. Student-related data such 

as date of entry in school, date of departure, age, and sex can be summar- 

ized and a^Jailable on request. Such information could be used to forecast 

enrollment trends through an enrollment projection program*. Discrepancy 

analysis i^fS^^viation from projected growth can also be reported. l)emo- 

graphic ijifoi^^^on including addresses and familial relationships can be 

of use for completing research oriented questionnaires. Simunary data, 

for instance, showing the number of students studying* tj)e various subjects 

offered in the school, are occasionally required by state education author- 

ities. The volume and kind of data individual school districts should keep 

are 'determined by the types of reports they choosy to have generated by the 
^ « 

computer and/also by the nature of the admir^istrative data they ccmmiunicate 
to educational agencies, s ' * f 

A different type of report useful to the administrator and available 

\ 

m th§ Extended Program is a monthly report designed to^provide educational 
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■ ■ , 89 

- . ■ • /■ 

decision makers with informatiCn helpful in directing and evaluating ^ 

. r 

computer managed instructional system. 

4 t 

This report will point out ways of improving inservice procedures 
and user docximentation, and will point out system design errors which 
have been documented. The report can indicate the load placed on the 
system by 'tallying the number of lines printed and giving the computer 
time allocations./ This information aids in system design and permits a 
per student cost-benefit analysis for each curriculxim program. Each 
school will keep a log to document errors and one will be kept at the 
computer center. The monthly report will also include the content of 
tl^s^^J/o^^. 

Figure 29 shows that a teletype (TTY) has printed 1015 lines using 
3 hours, 2 minutes, and 15 seconds of central processing unit (CPU) time 
while being connected for 111 hours, 37 minutes, and 2 seconds. Thifs 

. ^ / 

information is for the period of January 1 to Febr;aary 1, 1975. Also 



reported is a hardwa^re malfunction with a card reader (CR) at Madison 
Elementary t>nvJanuaiy 15. 

A related adininistrative concern is the cost of computer services. * 
Computers are^'^^-^^latively scarce and expensive resource for schools. 
Schools are never likelyN^? have as much computer time as they are able 
to use. The factor of expense\4ai force WIS-SIM users to constantly 
monitor their utilization of availaB^ computjer resources in terms of the 
benefits to instructional programs and \^ make * appropriate adjustments. 

There are a number of ways to adjust tft^ utilization of computer 
resources. Computer resources can be allocated\to instructional programs 
depending upon the relative importance of the program in the overall 
mission of the school. A^so, the utilization of comput;,er resources can 
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be adjusted to reach an appropriate compromise between the requirements . 
« 

of an instructional program and the level of service provided, For example 
compute? resource utilization is directly related to the time taken to 
process information- The WIS-SIM program facilitates such adjustments 
in level of service by providing complete WIS-SIM capabilities in the 
batch, on-line and interactive modes of computer operation (see Chapter V) 

Because of the scarcity of computer resource?, there is a need to 
adjust computer resource allocations between instructional programs and 
levels of service within programs. This requires the WIS-SIM user to 
have accurate and appfopriat^ records of actual computer, resource utili- 
zatlon. Figure 30 shows a form for reporting which computer resources 
were used and the cost of each one. . . ' 

i 

The Extended Program discussed in this chapter has sought |o provide 
for further applications of WIS-SIM, The importajice of the aciministrative 
ta^ks which were presented alboye seems to be unchallenged. ' Facilitatic^ii^ 
of >these and other administrative tasks su6j>orts the use of con5)uters 
WIS-SIM has been designed for usp with maximum flexibility to accommod^^te 
a wide variety of potential applications. 
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Figure 30. Accounting and Resource Allocation Report, 
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